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U r b a n a ,  I l l i n o i s ,  D e c e m b e r ,  1 9 3 6  
K E N T U C K Y  B L U E G R A S S  
I s  t h e  m o s t  i m p o r t a n t  p a s t u r e  g r a s s  i n  A m e r i c a  a n d  i s  t h e  b a s i s  o f  m o s t  
p e r m a n e n t - p a s t u r e  m i x t u r e s  i n  I l l i n o i s .  I t  c o m e s  i n  n a t u r a l l y  o v e r  m u c h  o f  t h e  
c o r n  b e l t .  
Pasture Improvement and Management 

By W. L. BURLISO , H. P. RUSK, and]. ]. PIEPER1 
M ORE LAND will be seeded to grass and legumes in Illinois during the next few years, according to present indications, than during any similar period in our history. Two decades 
ago the tendency was in the other direction. Under the stimulation of 
high grain prices during the war period, more than 40 million acres of 
grassland in the United States were plowed and seeded to cultivated 
crops. The present swing back to grass, chiefly for pasture but also for 
erosion control, has been accelerated by the national programs now 
being carried out for agricultural adjustment and soil conservation. 
This new interest does not mean that Illinois has only a small 
acreage of pasture land at present. As a matter of fact, approximately 
8 million of the 31 million acres of the farm land of the state are now 
planted to grass. But it does mean that Illinois needs more and better 
grasslands to meet two primary needs-erosion control and more feed 
for livestock. 
Most Illinois farmers are well aware that generous pasture land is 
essential to the profitable production of livestock, but they are not so 
well aware of the terrific losses of fertility which a grass cover would 
save on many of their acres. Some impressive facts on this point have 
been developed by experiments by the Missouri Agricultural Experi­
ment Station. On land with even a moderate slope-3.7 percent 
-corn planted every year, data from these experiments show, would 
result in the removal of the top 7 inches of soil, the fertile top soil, 
in only 50 years, a period that often represents not much longer than 
one man's handling of a farm. Under a corn-wheat-c1over rotation this 
top layer would last 368 years, longer than the p~riod between the 
landing of the Pilgrims at Plymouth and the present time. If the land 
were in sod, almost thirty centuries would be required to remove 
this layer. 
As to a steeper slope, it was found at the Erosion Experiment 
Station established at Bethany, Missouri, by the U. S. Department of 
Agriculture in cooperation with the Missouri Station, that corn planted 
lW. L. BURLISON, Chief in Crop Production, H. P. RUSK, Chief in Cattle 
Husbandry, and J. ]. PIEPER, Chief in Crop Production. 
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o n  a n  8 - p e r c e n t  g r a d e  f o r  f o u r  y e a r s  r e m o v e d  a n  a v e r a g e  o f  6 7  t o n s  o f  
s o i l  a n  a c r e  a  y e a r  a n d  2 8  p e r c e n t  o f  t h e  r a i n  r a n  o f f  t h e  s u r f a c e ,  
s t a r t i n g  g u l l i e s  a n d  l e a v i n g  t h e  c r o p  t h i r s t y  d u r i n g  d r y  p e r i o d s .  P l a n t e d  
t o  a l f a l f a  w i t h  l i m e  a n d  p h o s p h a t e  a p p l i e d ,  l e s s  t h a n  o n e - t h i r d  o f  a  
t o n  o f  s o i l  w a s  l o s t  y e a r l y  a n d  o n l y  4 . 5  p e r c e n t  o f  t h e  r a i n  w a s  l o s t  
a s  s u r f a c e  r u n - o f f .  
E S T A B L I S H M E N T  A N D  C A R E  
G o o d  S o i l  T r e a t m e n t  B a s i c  t o  H i g h  Y i e l d s  
P o o r  l a n d  o f t e n  m a y  b e  u s e d  m o r e  e c o n o m i c a l l y  f o r  p a s t u r e  t h a n  f o r  
a n y  o t h e r  c r o p ,  b u t  g o o d  p a s t u r e s  c a n n o t  b e  p r o d u c e d  o n  p o o r  s o i l s .  
A n  a b u n d a n c e  o f  a v a i l a b l e  n u t r i e n t s  i s  j u s t  a s  n e c e s s a r y  f o r  m a x i m u m  
p a s t u r e  c r o p s  a s  f o r  o t h e r  c r o p s .  F u r t h e r m o r e ,  c o n s t a n t  p a s t u r i n g  d e ­
p l e t e s  t h e  s o i l  o f  e s s e n t i a l  n u t r i e n t s ,  e s p e c i a l l y  c a l c i u m  a n d  p h o s ­
p h Q r u s ,  w h i c h  a r e  s o  i m p o r t a n t  i n  t h e  f o r m a t i o n  o f  b o n e  i n  g r o w i n g  
a n i m a l s .  W i t h  l e s s e n i n g  f e r t i l i t y ,  p a s t u r e  y i e l d s  d e c l i n e ,  c o m p e l l i n g  
e i t h e r  a  r e d u c t i o n  i n  l i v e s t o c k  o r  a n  e x p a n s i o n  i n  t h e  p a s t u r e  a c r e a g e .  
T h e  p r o p e r  f e r t i l i z i n g  o f  p a s t u r e  l a n d s ,  t h e r e f o r e ,  i s  e s s e n t i a l  i f  
m a x i m u m  y i e l d s  a r e  t o  b e  g a i n e d .  
F e r t i l i t y  N e e d s  o f  D i f f e r e n t  C r o p s  V a r y  
P a s t u r e  p l a n t s  m a y  b e  a d a p t e d  t o  t h e  s a m e  c l i m a t e  a n d  y e t  d i f f e r  
i n  t h e  s u c c e s s  w i t h  w h i c h  t h e y  w i l l  g r o w  o n  s o i l s  o f  d i f f e r e n t  f e r t i l i t y  
l e v e l s .  S o m e  w i l l  f a i l  c o m p l e t e l y  o r  g r o w  o n l y  p o o r l y  o n  s o i l s  o f  l o w  
p r o d u c t i v i t y .  A l f a l f a ,  f o r  e x a m p l e ,  m a y  f a i l  e n . t i r e l y  o n  s o i l s  t h a t  w i l l  
p r o d u c e  f a i r  y i e l d s  o f  t i m o t h y .  K o r e a n  l e s p e d e z a  m a y  p r o d u c e  f a i r  
y i e l d s  o n  s o i l s  t h a t  w i l l  n o t  g r o w  s w e e t  c l o v e r .  O n  s o m e  p o o r  s o i l s  
r e d t o p  m a y  g r o w  b e t t e r  t h a n  t i m o t h y .  T h e  f a c t  t h a t  s u c h  p l a n t s  a s  
l e s p e d e z a ,  t i m o t h y ,  a n d  r e d t o p  p r o d u c e  b e t t e r  y i e l d s  u n d e r  a  w i d e r  
r a n g e  o f  s o i l  c o n d i t i o n s  t h a n  d o  s o m e  o f  t h e  o t h e r  I l l i n o i s  p a s t u r e  
c r o p s  d o e s  n o t  m e a n  t h a t  t h e y  w i l l  t h r i v e  a n y w h e r e - t h e y  t o o  m a y  f a i l  
t o  p r o d u c e  w o r t h - w h i l e  y i e l d s  w h e n  s e e d e d  o n  s o i l s  o f  v e r y  l o w  
f e r t i l i t y .  
I t  f o l l o w s  t h a t  s o i l s  l o w  i n  p r o d u c t i v i t y  m a y  n e e d  l e s s  b u i l d i n g  u p  
f o r  s o m e  p a s t u r e  c r o p s  t h a n  f o r  o t h e r s .  S w e e t  c l o v e r ,  f o r  i n s t a n c e ,  
w h e n  i n o c u l a t e d ,  h a s  t h e  a b i l i t y  t o  g a t h e r  a l l  i t s  n u t r i e n t s  e x c e p t  
c a l c i u m  f r o m  s o u r c e s  t h a t  a r e  n o t  s o  r e a d i l y  a v a i l a b l e  t o  o t h e r  c r o p s ;  
b u t  n o t  b e i n g  a b l e  t o  g e t  c a l c i u m  s o  r e a d i l y ,  i t  i s  v e r y  s e n s i t i v e  t o  s o i l  
a c i d i t y .  I t  w i l l  f a i l  e n t i r e l y  o n  s o i l s  o n l y  m o d e r a t e l y  a c i d  e v e n  t h o  
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they are otherwise in a fair state of productivity. Alsike clover, les­
pedeza, and some of the grasses are less sensitive to soil acidity than 
is sweet clover, but they are also less able to gather the other nutrient 
elements from the less readily available sources. 
Limestone to correct acidity is therefore often needed for sweet 
clover, and for the other crops mentioned, phosphates and other ferti­
lizer materials need to be given attention. 
Organic Matter Lacking in Many Soils 
Pasture crops, like other crops, require nitrogen for satisfactory 
growth. The more fertile Illinois soils contain sufficient nitrogen for 
pastures. The less-productive soils, however, need fresh supplies of 
nitrogenous organic matter. To supply this need, manure or legume 
crops may be plowed under; manure may be applied as a top-dressing; 
legumes and nonlegumes may be seeded together; or nitrogenous com­
mercial fertilizers may be applied. 
When legume pasture plants are used alone or in combination with 
nonlegume plants, the nitrogen and organic matter requirements of 
the soil are not likely to need much further attention. But if legume 
plants are not extensively used, either animal manure or nitrogen 
fertilizer of some other sort should be applied. Commercial nitrogen 
is usually more expensive than manure and is justified only in special 
PLENTY OF SHADE AND WATER 
Are essential for stock on pasture. Good pasture will often carry growing colts, 
idle work horses, sheep, and all classes of cattle except high-producing dairy 
cows thru the pasture season with little or no other feed. 
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c a s e s  a n d  w h e r e  t h e  r e t u r n s  f r o m  t h e  p a s t u r e  a r e  h i g h .  T h e  m o s t  
g e n e r a l l y  s a t i s f a c t o r y  m e t h o d  o f  s u p p l y i n g  n e e d e d  n i t r o g e n  i s  t h r u  
l e g u m e s  a n d  a n i m a l  m a n u r e .  
L i m e s t o n e  U s u a l l y  t h e  M o s t  I m p o r t a n t  T r e a t m e n t  
I n  I l l i n o i s ,  w h e r e  a  l a r g e  p o r t i o n  o f  t h e  p a s t u r e  l a n d s  h a v e  b e c o m e  
l i m e - d e f i c i e n t  b e c a u s e  o f  t h e  l o s s  o f  c a l c i u m  t h r u  l e a c h i n g  a n d  c r o p  
r e m o v a l s ,  a p p l i c a t i o n  o f  l i m e s t o n e  i s ,  i n  g e n e r a l ,  t h e  m o s t  i m p o r t a n t  
s i n g l e  s o i l - t r e a t m e n t  p r a c t i c e  f o r  p a s t u r e  p r o d u c t i o n .  M a n y  o f  t h e  
p a s t u r e  c r o p s ,  e s p e c i a l l y  t h e  l e g u m e s ,  r e q u i r e  l i b e r a l  a m o u n t s  o f  c a l ­
c i u m ,  a n d  w h e n  g r o w n  o n  l i m e - d e f i c i e n t  s o i l s ,  t h e y  a r e  n o t  a b l e  t o  g e t  
a l l  t h e  p l a n t - f o o d  m a t e r i a l s  t h e y  n e e d .  C o n s e q u e n t l y  t h e y  g r o w  p o o r l y  
o r  n o t  a t  a l l ,  d e p e n d i n g  u p o n  t h e  d e g r e e  o f  a c i d i t y  o r  l i m e  d e f i c i e n c y  
a n d  t h e i r  t o l e r a n c e  f o r  t h i s  c o n d i t i o n .  
W h e n  c a l c i u m  d e f i c i e n c i e s  a r e  c o r r e c t e d  b y  p r o p e r  a m o u n t s  o f  l i m e ­
s t o n e ,  l e g u m e  g r o w t h  i s  e n c o u r a g e d .  W i t h  i n c r e a s e d  g r o w t h ,  t h e s e  
p l a n t s  t a k e  u p  m i n e r a l  e l e m e n t s  m o r e  e a s i l y  f r o m  t h e  l e s s  r e a d i l y  a v a i l ­
a b l e  s o u r c e s  i n  t h e  s o i l ,  a n d  t h e y  f i x  m o r e  a t m o s p h e r i c  n i t r o g e n .  C o n ­
s e q u e n t l y  l a r g e r  s u p p l i e s  o f  f r e s h  o r g a n i c  m a t t e r  a r e  a v a i l a b l e  f o r  
r e t u r n  t o  t h e  s o i l ,  a n d  f e r t i l i t y  l e v e l s  a r e  g r a d u a l l y  r a i s e d .  A l t h o  s o m e  
o f  t h e  g r a s s e s  m a y  n o t  e v i d e n c e  m u c h  d i r e c t  e f f e c t  f r o m  l i m e s t o n e ,  
i n d i r e c t l y  t h e y  m a y  b e  g r e a t l y  b e n e f i t e d  b y  t h e  g r a d u a l  r i s e  i n  f e r t i l i t y .  
P h o s p h a t e s  A r e  C o m m o n l y  D e f i c i e n t  
A f t e r  t h e  l i m e s t o n e  n e e d s  o f  t h e  s o i l  a r e  m e t ,  a t t e n t i o n  s h o u l d  b e  
g i v e n  t o  p o s s i b l e  d e f i c i e n c i e s  i n  p h o s p h a t e s ,  f o r  a n  a b u n d a n c e  o f  p h o s ­
p h o r u s  a n d  c a l c i u m  a r e  n e e d e d  f o r  b o n e  d e v e l o p m e n t  o f  a n i m a l s .  
M a n y  s o i l s  a r e  n a t u r a l l y  d e f i c i e n t  i n  p h o s p h o r u s ,  a n d  c r o p  r e m o v a l s  
a n d  p a s t u r i n g  h a v e  c a u s e d  f u r t h e r  d e p l e t i o n .  B o t h  l e g u m e  a n d  n o n ­
l e g u m e  c r o p s  m a y  b e  d i r e c t l y  b e n e f i t e d  b y  a p p l i c a t i o n s  o f  p h o s p h a t e  
f e r t i l i z e r s  o n  s u c h  s o i l s .  
P o t a s h  C o n t e n t  S o m e t i m e s  T o o  L o w  
S o m e  s o i l s  a r e  d e f i c i e n t  i n  a v a i l a b l e  p o t a s h .  F o r  b e s t  r e s u l t s ,  
e s p e c i a l l y  w i t h  i n t e n s i v e  p a s t u r i n g ,  t h e  p o s s i b l e  n e e d  f o r  p o t a s h  s h o u l d  
n o t  b e  o v e r l o o k e d .  
S o i l  T e s t s  W i l l  S h o w  S o i l  D e f i c i e n c i e s  
B e f o r e  p l a n n i n g  s o i l - t r e a t m e n t  p r a c t i c e s  f o r  p a s t u r e s ,  t h e  s o i l  
s h o u l d  b e  t h o r o l y  t e s t e d ,  e s p e c i a l l y  f o r  t h e  l i m e  r e q u i r e m e n t  a n d  p h o s ­
p h o r u s  d e f i c i e n c y .  T e s t s  o f  t h o u s a n d s  o f  a c r e s  o f  I l l i n o i s  f a r m  l a n d  
h a v e  i n d i c a t e d  w i d e  v a r i a t i o n  i n  a v a i l a b l e  p h o s p h o r u s  a s  w e l l  a s  i n  
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acidity. These tests have likewise shown that legumes have definite 
phosphorus requirements as well as definite lime requirements, and that 
the different legumes vary in these requirements. Consequently both 
the acidity and the phosphorus test should be made if a legume is to 
be included in the pasture mixture. 
When the tests for these two conditions-lime requirement and 
phosphorus deficiency- are made, data will be obtained from which 
may be decided: 
1. Which legume is best adapted to that particular soil 
2. 	 Which field or portion of a field may be best suited for growing a 
given kind of legume 
3. Whether phosphorus or limestone, or both, should be applied 
4. The quantity of limestone needed 
Detailed instructions for making rapid tests for acidity and avail­
able phosphorus are given in two publications: 
Circular 346, "Test Your Soil for Acidity" 
Circular 421, "Testing Soils for Available Phosphorus" 
These can be obtained from the Illinois Agricultural Experiment 
Station and Extension Service, or from the county farm adviser. 
Directions for making the test for available potassium may also 
be obtained from the Experiment Station. This is more complicated 
and not so easily made as those for acidity and phosphorus. 
Applying Fertilizers-General Recommendations 
Altho the fertilizers needed by pastures vary in amount and kind, 
as previously indicated, the following are some general recommen­
dations that will serve as a guide. 
The limestone requirement is usually met by applying about 2 to 4 
tons an acre during seedbed preparation or as a top-dressing. 
A phosphorus deficiency is corrected by rock phosphate, super­
phosphate, bone phosphate, or mixed fertilizers high in phosphorus. 
Rock phosphate or superphosphate is ordinarily the most economical 
form to use. Rock phosphate is probably best applied during seedbed 
preparation at rates ranging from 500 to 2,000 pounds an acre, altho 
it may be applied as a top-dressing. Superphosphate, because of its 
relatively higher availability, can be applied more frequently than rock 
phosphate and in smaller amounts ranging from 100 to 300 pounds 
an acre. Superphosphate also may be applied either during seedbed 
preparation or as a top-dressing. 
If commercial carriers of nitrogen are desired, spring and fall ap­
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p l i c a t i o n s  o f  1 0 0  t o  4 0 0  p o u n d s  a n  a c r e  m a y  b e  m a d e .  S o d i u m  n i t r a t e ,  
a m m o n i u m  s u l f a t e ,  a n d  c y a n a m i d  a r e  c a r r i e r s  i n  c o m m o n  u s e .  
W h e r e  p o t a s h  i s  n e e d e d ,  1 0 0  t o  1 5 0  p o u n d s  o f  m u r i a t e  o f  p o t a s h  
a n  a c r e  m a y  b e  a p p l i e d  i n  t h e  s p r i n g  o r  f a l l  o n c e  i n  a b o u t  t h r e e  y e a r s .  
T e r r a c e s  H e l p f u l  o n  S o m e  S o i l  T y p e s  
O n  s l o p i n g  l a n d  s u b j e c t  t o  e r o s i o n ,  n a r r o w - r i d g e  t e r r a c e s  o r  c o n t o u r  
f u r r o w s  s . p a c e d  a t  c l o s e  i n t e r v a l s  a r e  h e l p f u l  i n  h o l d i n g  t h e  s o i l  w h i l e  a  
g o o d  s o d  i s  b e i n g  e s t a b l i s h e d  a n d  i n  c o n s e r v i n g  m o i s t u r e  a s  l o n g  a s  t h e  
t e r r a c e s  r e m a i n  e f f e c t i v e .  O n  b a d l y  e r o d e d  a n d  i m p e r m e a b l e  s o i l s  
t e r r a c e s  a r e  f r e q u e n t l y  o f  d o u b t f u l  v a l u e ,  e s p e c i a l l y  w h e n  g u l l i e s  m u s t  
b e  f i l l e d  a c r o s s  a n d  w h e r e  t h e r e  i s  d a n g e r  o f  g u l l y i n g  i n  t h e  o u t l e t s . !  
Q u a l i t y  o f  S e e d  M o r e  I m p o r t a n t  T h a n  P r i c e  
T h e  a d v a n t a g e s  i n  u s i n g  h i g h - q u a l i t y  s e e d  f o r  p l a n t i n g  p a s t u r e s  
c a n n o t  b e  t o o  s t r o n g l y  e m p h a s i z e d .  F o r  m a x i m u m  y i e l d s  o n l y  t h e  b e s t  
s e e d  s h o u l d  b e  s o w n .  B o t h  g r a s s  a n d  l e g u m e  s e e d s  v a r y  g r e a t l y  i n  
q u a l i t y  a n d  a d a p t a t i o n ,  a n d  n a t u r a l l y  t h e  b e t t e r  s e e d  c o m m a n d s  t h e  
h i g h e r  p r i c e .  
T h e  g e r m i n a t i o n  r e c o r d  o f  a l l  s e e d  s h o u l d  b e  h i g h ,  a n d  t h e  s e e d  
s h o u l d  b e  f r e e  f r o m  w e e d  s e e d s ,  e s p e c i a l l y  o f  n o x i o u s  w e e d s ,  w h i c h  a r e  
s o m e t i m e s  f o u n d  i n  p o o r  s t o c k .  M a n y  o f  t h e  w o r s t  w e e d s  f a r m e r s  
i n  t h i s  c o u n t r y  h a v e  t o  c o n t e n d  w i t h  h a v e  b e e n  i m p o r t e d  w i t h  a g r i c u l ­
t u r a l  s e e d  f r o m  f o r e i g n  c o u n t r i e s .  
S e e d b e d  ' S h o u l d  B e  T h o r o l y  C o m p a c t  
M o r e  s t a n d s  o f  p a s t u r e  p l a n t s  a r e  l o s t  b e c a u s e  o f  p o o r  s e e d b e d s  
t h a n  f r o m  a n y  o t h e r  s i n g l e  c a u s e .  T h e s e  p l a n t s  n e e d  a  m o i s t ,  f i n e ,  
c o m p a c t ,  a n d  f e r t i l e  s e e d b e d .  I n  f a c t  a  w e l l - p r e p a r e d  s e e d b e d  i s  
p r o b a b l y  m o r e  e s s e n t i a l  f o r  t h e m  t h a n  f o r  a n y  o t h e r  c r o p .  
T h o r o  p l o w i n g  a n d  c u l t i v a t i o n ,  i n c l u d i n g  d i s k i n g  a n d  s o m e t i m e s  
r o l l i n g ,  o f  l a n d  t h a t  i s  a d e q u a t e l y  d r a i n e d ,  u s u a l l y  p r o v i d e s  a  s a t i s f a c ­
t o r y  s e e d b e d .  O n  s t e e p  s l o p e s ,  p l o w i n g  a n d  d i s k i n g  s h o u l d  b e  d o n e  
o n  t h e  c o n t o u r ,  a n d  a n y  s o d  e r o s i o n  d r a w s  t h a t  h a v e  d e v e l o p e d  s h o u l d  
b e  l e f t  u n d i s t u r b e d  t o  f o r m  g r a s s  w a t e r w a y s .  
T i m e  a n d  M e t h o d s  o f  S e e d i n g  
T h e  b e s t  t i m e  t o  s e e d  p a s t u r e s  d e p e n d s  o n  t h e  c r o p  a s  w e l l  a s  o n  
s e a s o n a l  c o n d i t i o n s .  E a r l y  f a l l  s e e d i n g  i s  b e s t  f o r  g r a s s e s ,  t h o  v e r y  
I F o r  i n f o r m a t i o n  o n  t h e  b u i l d i n g  o f  t e r r a c e s  s e e  I l l i n o i s  C i r c u l a r  4 5 9 ,  
" T e r r a c e s  t o  S a v e  t h e  S o i l . "  
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early spring seeding is often practiced too. For legumes spring seed­
ing is the most common practice. 
Depth of planting must be adjusted to the crop. Grasses and small­
seeded legumes should be planted not over ;4 inch deep. Larger-seeded 
legumes can be planted Yz inch deep. All should be covered to the 
proper depth with fine, moist soil. 
Uniform distribution of seed is especially important for mixtures. 
Any method that will assure this result can be used. Half the seed is 
sometimes sown in one direction and the other half crosswise. When 
mechanical seeders are used, the legume seeds must be sown separately 
because they do not remain uniformly mixed with the lighter grass 
seeds but gravitate to the bottom of the seeder. 
When a nurse crop of small grain is planted with the pasture mix­
ture, the grain should be seeded first and the mixture afterwards. 
Rolling with a corrugated roller usually covers the seed of the pasture 
mixture sufficiently. 
Grazing and Clipping of New Pastures 
Small grains used as a nurse crop not only hinder the growth of 
weeds, but furnish forage soon after seeding. As soon as a nurse crop 
is large enough for pasturing it should be grazed lightly during dry 
weather in order to prevent its competing with the delicate pasture 
seedlings. 
New pastures should never be heavily grazed before they are well 
established, but light grazing of pasture mixtures seeded alone helps 
to control weeds. When weeds threaten to smother out the pasture 
mixture, clipping with a mower is usually helpful. 
Management of Established Pastures 
Unproductive pastures usually result from poor soil conditions, 
poor management, or both. 
Overgrazing is a common fault in pasture management, and is an 
important cause of poor production. When livestock have access to a 
pasture thruout the entire year, the grass has no chance to develop 
satisfactorily-in fact, under such treatment it does well to survive 
even when soil and climate are favorable. Animals should not be 
turned onto the pasture in the spring until the grass has reached a 
height of 4 to 5 inches. 
Alternate grazing produces more feed than continuous grazing. If 
more than one pasture is available, or if a pasture can be divided con­
veniently, the animals should be permitted to graze one area thoroly 
before being moved to the next. After the first pasture has revived, 
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t h e  a n i m a l s  m a y  t h e n  b e  b r o u g h t  b a c k  f o r  f u r t h e r  g r a z i n g  w h i l e  t h e  
s e c o n d  r e c u p e r a t e s .  
T e m p o r a r y  p a s t u r e s  a r e  u s e d  t o  s u p p l e m e n t  p e r m a n e n t  p a s t u r e s  
d u r i n g  p e r i o d s  o f  l o w  p r o d u c t i o n  a n d  d u r i n g  t h e  l a t e  f a l l ,  w h e n  t h e  
p e r m a n e n t  p a s t u r e  s h o u l d  b e  g i v e n  a n  o p p o r t u n i t y  t o  d e v e l o p  a  g o o d  
c o v e r  a n d  t o  r e p l e n i s h  t h e  r o o t  r e s e r v e s  b e f o r e  g r o w t h  c e a s e s .  
O V E R G R A Z I N G  
I s  r e s p o n s i b l e  f o r  m o r e  u n p r o d u c t i v e  p a s t u r e s  t h a n  a n y  o t h e r  m a n a g e m e n t  
p r a c t i c e .  A n  o v e r g r a z e d  p a s t u r e  h a s  a  l o w e r  c a r r y i n g  c a p a c i t y  t h a n  o n e  t h a t  i s  
w e l l  m a n a g e d .  
R o l l i n g  t h e  p a s t u r e  i n  e a r l y  s p r i n g  i s  b e n e f i c i a l  i f  h e a v i n g  h a s  b e e n  
s e v e r e .  C u l t i v a t i o · n  a n d  r e s e e d i n g  o f  o l d  p a s t u r e s  a r e  n o t  r e c o m m e n d e d  
u n l e s s  t h e  s o i l  h a s  b e e n  t e s t e d  a n d  m i n e r a l s  a d d e d  t o  c o r r e c t  d e f i c i e n c i e s .  
M  o w i n g  e s t a b l i s h e d  p a s t u r e s  w i l l  p r e v e n t  w e e d s  f r o m  r e s e e d i n g  a n d  
t h u s  c a u s e  m o r e  r a p i d  d e v e l o p m e n t  o f  p a s t u r e  p l a n t s .  F r e q u e n t  h M ­
r o w i n g  w i t h  a  c h a i n  h a r r o w  w i l l  s c a t t e r  t h e  d r o p p i n g s  f r o m  t h e  s t o c k  
a n d  e n c o u r a g e  m o r e  u n i f o r m  g r a z i n g .  
F a l l  o r  w i n t e r  a p p l i c a t i o n s  o f  b a r n y a r d  m a n u r e ,  w h e r e  s u p p l i e s  a r e  
a v a i l a b l e ,  w i l l  m a t e r i a l l y  i n c r e a s e  t h e  c a r r y i n g  c a p a c i t y  o f  p a s t u r e s  o n  
l a n d s  l o w  i n  f e r t i l i t y .  
C o n t o u r  f u r r o w s  o n  r e l a t i v e l y  s t e e p  s l o p e s  i n  p e r m a n e n t  p a s t u r e s  
h a v e  d e f i n i t e  v a l u e  i n  p r e v e n t i n g  e r o s i o n  a n d  c o n s e r v i n g  m o i s t u r e .  
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PLANTS FOR ILLINOIS PASTURES 
Four kinds of pastures are common in Illinois: 
Permanent pastu.res-which remain year after year on the same 
land. 
Rotation pastures-which are part of a regular crop rotation, as, 
for example, sweet clover in a corn, oats, sweet clover rotation. 
Temporary pastures-used to supplement other pastures during 
periods of low production or when the regular pastures have failed. 
These pastures usually occupy the land one season, tho sometimes 
more, and include grain crops or their aftermath and emergency seed­
ings of quick-growing annuals like Sudan grass. 
Woodland pastures-where the grazing is supplemented largely by 
brush and shrubs. 
Choice of plants depends upon type of soil, drainage, prevailing 
weather, use for which the pasture is intended, and often upon the like­
lihood of attack by insect pests and plant diseases. The chart on page 
12 shows the adaptation of various forage crops, mainly those already 
mentioned, to the different soil arid climatic conditions met in Illinois. 
The relative palatability of the different grasses and legumes should 
likewise be considered in selecting plants for pastures. Little authori­
tative information on this point is available, but some well-established 
facts concerning the preferences shown by various classes of farm 
animals are included with the descriptions of the different species of 
plants given on pages 21 to 50 of this circular. 
For permanent pastures many kinds of grasses and legumes are 
available. The most important for use in Illinois are: 
Grasses Legumes 

Timothy Alfalfa 

Kentucky bluegrass Alsike clover 

Canada bluegrass Red clover 

Redtop Mammoth clover 

Orchard grass White clover 

Ryegrass Sweet clover 

Tall oatgrass Lespedeza 

Meadow fescue 

Bromegrass 

Meadow foxtail 

Reed canary grass 

Rotation pastures also usually consist of one or more of the above 
legumes. For temporary pastures small grains, Sudan grass, millet, sor­
ghums, corn, soybeans, cowpeas, field peas, and rape are most common. 
1 2  
C I R C U L A R  N o .  4 6 5  
F O R A G E  C R O P S  A D A P T E D  T O  I N D I  C A T E D  S O I L  

C O N D I T I O N S  A N D  C L I M A T E  

D r o u t h  r e s i s t a n t  
B r o m e g r a s s  

T a l l  o a t g r a s s  

W h e a t  g r a s s e s *  

L e s p e d e z a  

S w e e t  c l o v e r  

A l f a l f a  

T o l e r a n t  t o  s h a d e  
O r c h a r d  g r a s s '  

R o u g h - s t a l k  m e a d o w  g r a s s  

W o o d  m e a d o w  g r a s s  

M e a d o w  f e s c u e  

R e d  f e s c u e  

C h e w i n g ' s  f e s c u e  

. W h i t e  c l o v e r  ( s l i g h t  t o l e r a n c e )  
H o t  w e a t h e r  r e q u i r e d  
S o r g h u m s  

S u d a n  g r a s s  

B e r m u d a  g r a s s *  

S o y b e a n s  

C o w p e a s  

L e s p e d e z a  

C o o l  w e a t h e r  r e q u i r e d  
K e n t u c k y  b l u e g r a s s  

C a n a d a  b l u e g r a s s  

T i m o t h y  

B r o m e g r a s s  

W h e a t  g r a s s e s *  

F i e l d  p e a s  

W i n t e r  v e t c h  

R e d  c l o v e r  

A l s i k e  c l o v e r  

C r i m s o n  c l o v e r  

R i c h  s o i l  r e q u i r e d  
K e n t u c k y  b l u e g r a s s  

T i m o t h y  

B r o m e g r a s s  

M e a d o w  f e s c u e  

P e r e n n i a l  r y e g r a s s  

C r e e p i n g  b e n t g r a s s *  

A l f a l f a  

R e d  c l o v e r  

A l s i k e  c l o v e r  

W h i t e  c l o v e r  

T o l e r a n t  t o  p o o r  s o i l  
O r c h a r d  g r a s s  
C a n a d a  b l u e g r a s s  
T a l l  o a t g r a s s  
R e d  f e s c u e  
C h e w i n g ' s  f e s c u e  
R e d t o p  
R h o d e  I s l a n d  b e n t g r a s s *  
S h e e p  f e s c u e *  
L e s p e d e z a  
S w e e t  c l o v e r  }  t o l e r a n t  i f  s o i l  
M a m m o t h  c l o v e r  i s  s w e e t  
T o l e r a n t  t o  s a n d y  s o i l  
B r o m e g r a s s  
I t a l i a n  r y e g r a s s  
T a l l  o a t g r a s s  
C a n a d a  b l u e g r a s s  
M e a d o w  f o x t a i l  }  t o l e r a n t  i f  s o i l  
R e e d  c a n a r y  g r a s s  i s  w e t  
R e d t o p  
R e d  f e s c u e  
R h o d e  I s l a n d  b e n t g r a s s *  
S h e e p  f e s c u e *  
B e r m u d a  g r a s s *  
A l f a l f a  
W i n t e r  v e t c h  
C o w p e a s  
T o l e r a n t  t o  w e t  s o i l  
R e e d  c a n a r y  g r a s s  
T i m o t h y  
M e a d o w  f o x t a i l  
M e a d o w  f e s c u e  
C a n a d a  b l u e g r a s s  
R o u g h - s t a l k  m e a d o w  g r a s s  
R e d t o p  
C r e e p i n g  b e n t g r a s s *  
F o w l  m e a d o w  g r a s s *  
A l s i k e  c l o v e r  
* N  o t  d i s c u s s e d  i n  t h e  t e x t  b e c a u s e  
o f  l i m i t e d  u s e  i n  I l l i n o i s .  
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Mixtures Make Best Permanent Pastures 
Permanent pastures are rarely composed exclusively of one kind 
of plant. Mixtures of different grasses and legumes generally give 
the best results. Important reasons for using mixtures are: 
1. Legumes in the mixture, when properly inoculated, gather nitrogen. 
2. Mixtures usually give more complete coverage. 
3. Production is more uniform thruout the season. 
4. 	 A mixture of grasses and legumes provides a more nearly balanced 
ration than either alone. , 
S. 	 Mixtures of grasses and legumes often are more productive than 
either alone. 
In establishing a permanent pasture, the use to which the pasture 
is to be put must be kept in mind. A pasture satisfactory for beef 
cattle may not be desirable either for dairy cattle or for hogs. 
The choice depends largely, to be sure, upon the adaptability of 
the various plants to natural conditions. Under the best conditions 
of soil and climate and freedom from insect pests and disease, a 
wide range of crops for permanent pasture is available. Under the 
most adverse conditions-shade, poor drainage, and depleted, acid soil 
-the choice is much more limited, tho some of the limitations can 
usually be removed and the choice broadened to a much wider number 
of more productive plants. 
Since the establishment of every pasture is an individual problem, 
only a few pasture mixtures are suggested here. By consulting the 
adaptation chart on page 12 and the plant descriptions on pages 21 to 
50, mixtures can be compounded for individual conditions. 
Wherever it is desired to establish a turf in the shortest time pos­
sible without a nurse crop of small grain, ryegrass if adapted, may be 
included in any of the following mixtures. 
Mixtures for rich, well-drained soils. For rich well-drained corn­
belt soils there is a wide choice of crops. A simple mixture for such 
soils may include both a large and a small legume and a large and a 
small grass, such as the following: Pounds 
per acre 
Timothy................................... 6 
Kentucky bluegrass. . . . . . . . . . . . . . . . . . . . . . . .. 7 
Red clover. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 
White clover. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 
Total ........................ .......... 18 

In this mixture the timothy and red clover may be expected to furnish 
most of the feed the first year, and then to disappear gradually. 
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A N  A L L - G R A S S  M I X T U R E  
M a k e s  a  s l o w e r  r e c o v e r y  a f t e r  h e a v y  g r a z i n g  t h a n  d o e s  a  g r a s s - l e g u m e  m i x t u r e .  

N o t e  d i f f e r e n c e  i n  g r o w t h  o n  t h e s e  t w o  f i e l d s ,  a s  i n d i c a t e d  b y  t h e  w h i t e  s t a k e s .  
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For a greater diversity, one of the following mixtures may be used: 
Pounds 
per acre 
Timothy ...................... 3 
Bromegrass... .. . . . . . . . . . . . . ... 4 
Kentucky bluegrass. . . . . . . . . . .. 4 
Redtop . . . . . . . . . . . . . . . . . . . . . . . 3 
Red clover. . . . . . . . . . . . . . . . . . . . 2 
Alfalfa. . . . . . . . . . . . . . . . . . . . . . .. 2 
Whi te clover. . . . . . . . . . . . . . . . .. 2 
Alsike clover . . . . . . . . . . . . . . . . .. 2 
Total . . . . . . . . . . . . . . . . . . . .. 22 
Pounds 
per acre 
Timothy. . ................ 4 
Bromegrass . . . . . . . . . . . . . . .. 5 
Kentucky bluegrass. . . . . . . .. 5 
Red clover. . . . . . . . . . . . . . . .. 2 
Alsike clover. . . . . . . . . . . . . .. 2 
White clover. .. . . . . . . . . . . .. 2 
Total. . . . . . . . . . . . . . . .. 20 
Mixtures for fertile but poorly drained soils. A wide variety of 
forage plants may be included in the mixtures for fertile, poorly 
drained soils: Pounds 
per acre 
Timothy ................ . .. . . . 4 
Redtop. ................. ... .. 4 
Meadow foxtail. . . . . . . . . . . . . . .. 5 
Meadow fescue. . . . . . . . . . . . . . .. 5 
Alsike clover . . . . . . . . . . . . . . . . .. 2 
Total. .................... 20 

Pounds 
per acre 
Timothy................. . 4 
Meadow fescue. . . . . . . . . . . .. 5 
Redtop .... . ...... ......... 3 
Canada bluegrass.... . . . . . .. 4 
Alsike clover ............... ' 2 
White clover. . . . . . . . . . . . . .. 2 
Total ................. 20 
If the soil is extremely wet reed canary grass should be used 
alone. 
Mixtures for poor but well-drained soils. The plants in the fol­
lowing mixtures are well adapted to soils of this type: 
Pounds Pounds 
per acre per acre 
Orchard grass .................. 5 
Redtop . ...................... 4 
Canada bluegrass. . . . . . . . . . . . .. 5 
Alsike clover. . . . . . . . . . . . . . . . .. 2 
Lespedeza ..................... 5 
Total. ....... ... .......... 21 

Mixtures for poor, wet soils. 
Orchard grass. . . . . . . . . . . . .. 4 
Timothy. ....... ..... .... . 3 
Redtop............... ... .. 3 
Canada bluegrass.... . . . . . .. 4 
Lespedeza. . . . . . . . . . . . . . . .. 4 
Alsike clover. . . . . . . . . . . . . .. 2 
White clover. . . . . . . . . . . . . .. 2 
Total. ........ ... . .. .. 22 
Not so many kinds of plants are 
adapted to these soils, but the plants that are adapted include both 
grasses and legumes. Pounds 
per acre 
Timothy........ . ......... .... 7 
Redtop. . . . .. . . . . .. . . . . . . . . . .. 7 
Alsike clover. . . . . . . . . . . . . . . . .. 3 
Total. .................... 17 

Pounds 
per acre 
Timothy. . ................ 5 
Redtop.... ......... ....... 5 
Canada bluegrass. . .. . . . . . .. 6 
Alsike clover. . . . . . . . . . . . . .. 3 
Total ......... . ....... 19 
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M i x t u r e s  f o r  s a n d y  s o i l .  U n u s u a l  s o i l s  d e m a n d  s p e c i a l  c o n s i d ­
e r a t i o n .  O n  a  s a n d y  s o i l ,  f o r  e x a m p l e ,  t h e  f o l l o w i n g  m i x t u r e  m a y  
b e  u s e d :  
P o u n d s  
p e r  a c r e  
B r o m e g r a s s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' .  5  
M e a d o w  f o x t a i l .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  4  
I t a l i a n  r y e g r a s s .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  4  
C a n a d a  b l u e g r a s s .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  4  
R e d t o p .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3  
A l f a l f a . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  3  
T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3  

M e a d o w  f o x t a i l  i s  t o l e r a n t  t o  s a n d y  s o i l s  o n l y  w h e n  t h e y  a r e  w e t ,  
a n d  a l f a l f a  i s  n o t  t o l e r a n t  t o  s o i l s  t h a t  a r e  w e t  o r  a c i d .  
M i x t u r e s  f o r  v a r y i n g  s o i l s .  W h e r e  s o i l s  o f  a  f i e l d  v a r y  i n  t y p e ,  
f e r t i l i t y ,  a n d  d r a i n a g e ,  a s  t h e y  o f t e n  d o ,  p l a n t s  w h i c h  h a v e  a  w i d e  
r a n g e  o f  a d a p t a t i o n  o r  w i d e l y  d i f f e r e n t  r e q u i r e m e n t s  s h o u l d  b e  
i n c l u d e d :  
P o u n d s  
P o u n d s  
p e r  a c r e  
p e r  a c r e  
O r c h a r d  g r a s s .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  4  
O r c h a r d  g r a s s .  .  .  .  .  .  .  .  .  .  .  .  . .  5  
T i m o t h y . . . . . . . . . . . . . . . . . . . . . .  3  B r o m e g r a s s . .  .  .  .  .  .  .  .  .  .  .  .  . . .  5  
R e d t o p .  . . . . . . . . . . . . . . . . . . . . . .  3  R e d t o p . . . . . . . . . . . . . . . . . . . .  3  
K e n t u c k y  b l u e g r a s s .  .  .  .  .  .  .  .  .  .  . .  3  K e n t u c k y  b l u e g r a s s .  .  .  .  .  .  .  . .  4  
C a n a d a  b l u e g r a s s .  .  .  .  .  .  .  .  .  .  .  .  . .  3  A l s i k e  c l o v e r .  .  .  .  .  .  .  .  .  .  .  .  .  . .  2  
W h i t e  c l o v e r .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  2  L e s p e d e z a .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  4  
L e s p e d e z a . . .  .  .  .  .  .  .  .  . .  .  .  .  .  .  .  .  . .  4  
T o t a l  . . . . . . . . . . . . . . .  . . . . . .  2 2  T o t a l  . . . . . . . . . . . . . . . . .  2 3  
M i x t u r e s  f o r  s h a d e d  a r e a s .  F o r  s h a d e d  a r e a s  p l a n t s  t o l e r a n t  t o  
s h a d e  w o u l d  b e  c h o s e n  f r o m  t h e  l i s t  o n  p a g e  1 2 .  F o r  e x a m p l e ­
P o u n d s  
p e r  a c r e  
O r c h a r d  g r a s s .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  7  
R o u g h - s t a l k  m e a d o w  g r a s s .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  6  
R e d  f e s c u e .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  5  
W h i t e  c l o v e r .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  2  
T o t a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0  

T h i s  m i x t u r e  w o u l d  n o t  b e  c h o s e n  f o r  a  m o r e  f a v o r a b l e  e n v i r o n m e n t ;  
b u t  o n l y  a  l i m i t e d  n u m b e r  o f  c r o p s  a r e  t o l e r a n t  t o  s h a d e ,  a n d  n o  
l e g u m e s  w i l l  s t a n d  d e n s e  s h a d e .  
R o t a t i o n  P a s t u r e s  A r e  U s u a l l y  L e g u m e s  
L e g u m e s  a l o n e ,  l e g u m e s  a n d  g r a s s e s ,  a n d  g r a i n ,  g r o w n  a s  p a r t  o f  
r e g u l a r  c r o p  r o t a t i o n s ,  f u r n i s h  a n  i m p o r t a n t  s o u r c e  o f  l i v e s t o c k  f o r a g e .  
N o  d o u b t  t h e  p r e s e n t  l i v e l y  i n t e r e s t  i n  s o i l  c o n s e r v a t i o n  a n d  i m p r o v e ­
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ment, and the increasing appreciation of the value of pasture for live­
stock production, will cause many rotations to be planned with pasture 
purposes definitely in view. Exactly how much pasture land in Illinois 
is now included in regular rotations is not known, but the Census in­
dicates that more than 4 million acres occupied plowable land in 1934. 
Probably a fairly large portion of the pasture on plowable land was 
included in more or less regular rotations. 
Rotation pastures usually consist of legumes-sweet clover, red 
clover, alfalfa, and lespedeza-for one of the principal reasons for 
including pasture in rotations is the enrichment of the soil. 
Sweet clover was grown on about 800,000 acres of Illinois land in 
1935. Altho in the livestock section of Illinois sweet clover has been 
used extensively for pasture, it is usually grown in this state primarily 
for soil enrichment and only secondarily for pasture. 
Red clover, tho declining in acreage, still remains an all-round 
legume for soil enrichment, for pasture, and for hay. In regular rota­
tions it serves well for pasture. 
Alfalfa acreage has moved upward sharply during the last decade 
and will probably continue to rise for a time. Alfalfa is usually grown 
as a hay crop, but interest in its use for pasture seems to be increasing. 
Until recently, because of limited seed supplies, it was not used very 
much in short rotations, but during the last few years its use as a 
biennial in such rotations in much the same way as red clover and 
sweet clover has been better understood and has increased. 
Lespedeza has found a place in the rotation on many farms where 
small grain is grown extensively. After grain harvest, when per­
manent pastures are in a period of low production, this plant furnishes 
an abundance of pasture, especially in southern Illinois. 
Grazing of small grain in the regular rotation is increasing in south­
ern Illinois owing largely to the introduction of winter barley.1 
Legumes such as red clover, sweet clover, and lespedeza, grown with a 
grain crop make a productive combination for rotation pastures. 
Small Grains Make Good Temporary Pastures 
All the small grains-oats, rye, wheat, and barley-produce good 
pasture and are often used for emergency or temporary pastures. Vari­
ous combinations of small grains with legumes are also used for 
emergency pastures (page 18). 
lA more complete discussion of this crop may be found in Bulletin 353 
of the Missouri Agricultural Experiment Station, "Winter barley, a new 
factor in Missouri agriculture." 
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C R O P S  A N D  C R O P  M I X T U R E S  F O R  E M E R G E N C Y  P A S T U R E S l  
T i m e  f r o m  A p p r o x i - 

C r o p  o r  
R a t e  o f  D a t e  o f  s o w i n g  
m a t e  

P r e c a u t i o n
m i x t u r e  
s e e d i n g  s e e d i n g  
u n t i l  r e a d y  
g r a z i n g  

t o  p a s t u r e  p e r i o d  

O a t s  a l o n e  . . . . •  2  - 3  b u .  
M a r c h  o r  
4  - 5  w k s .  4  - 6  w k s .  
S e e d  e a r l y  a s  
e a r l y  A p r .  
p o s s i b l e  
O a t s  .  . . . . . . . . .  
2  b u .  }  
M a r c h  o r  
6 - 7  w k s .  
4  - 6  w k s .  C a n a d a  p e a s  

C a n a d a  p e a s  .  . .  6 0  - 9 0  I b s .  
e a r l y  A p r .  	
n o t  a d v i s e d  
i n  s o u t h e r n  
I l l i n o i s  
O a t s  .  .  . . . . . . . .  
2  b u .  }  
M a r c h  o r  6 - 7  w k s .  4  - 6  w k s .  
R a p e  n o t  d e -
R a p e . . . .  . .  . . . .  3  - 4 1 b s .  e a r l y  A p r .  
s i r a b l e  f o r  
d a i r y  c a t t l e  
O a t s  . . . . . . . . . .  
1 - 1 %  b u .  }  
M a r c h  o r  8 - 1 0  w k s .  
R e m a i n d e r  
S e e d  e a r l y  o n  
S w e e t  c l o v e r  . . . .  
1 0 1 b s .  e a r l y  A p r .  o f  s u m m e r  
s w e e t  s o i l  
O a t s  . . . . .  . . . . .  
2  b u .  }  
A p r i l  6 - 8  w k s .  R e m a i n d e r  
W i l l  r e s e e d
L e s p e d e z a  . . . . .  .  
1 0 1 b s .  
o f  s u m m e r  	 i n  r e g i o n s  
w h e r e  
a d a p t e d  
S u d a n . . . . . . . . .  
2 0 1 b s .  M a y  1 5 - 2 0  6 - 8  w k s .  
4 - 6  w k s .  U s e  o n l y  
g u a r a n t e e d  
p u r e  S u d a n  
S o y b e a n s  . . . . . .  
1 %  b u .  }  
A f t e r  c o r n  8  - 1 0  w k s .  
4  - 6  w k s .  
U s e  o n l y  
Sudan. ~ . . . . . . .  1 0  - 1 5 1 b s .  
p l a n t i n g  
g u a r a n t e e d  
p u r e  S u d a n  
S o y b e a n s  . . . . . .  
1 %  b u .  }  
A f t e r  c o r n  
8  - 1 0  w k s .  
4  - 6  w k s .  N o t  s a f e  
S o r g h u m  ( s w e e t )  2 0 1 b s .  p l a n t i n g  
a f t e r  f r o s t  
G e n e r a l  m i x t u r e s  
( 1 )  
O a t s  . . . . . .  .  .  
2  b u .  
S w e e t  c l o v e r  . .  
2 l b s .  
R e d  c l o v e r  . . .  2 l b s .  M a r c h  o r  
6 - 8  w k s .  
R e m a i n d e r  D o  n o t  s e e d  
A l s i k e  . . . . . . .  2 l b s .  A p r i l  o f  s u m m e r  
o n  s o u r  s o i l  
T i m o t h y . .  .  . .  2 l b s .  
R a p e . . . . . . . .  2 l b s .  
( 2 )  
O a t s . . . . . . . .  1  b u .  
A l f a l f a . . . . . . .  4 l b s .  
S w e e t  c l o v e r  . .  4 1 b s .  
R e d  c l o v e r  M a r c h  o r  
8  - 1 0  w k s .  R e m a i n d e r  D o  n o t  s e e d  
a n d  ( o r )  A p r i l  
o f  s e a s o n  o n  s o u r  s o i l  
a l s i k e . . . . . .  4 1 b s .  
T i m o t h y . . . . .  
4 1 b s .  
C o r n . . . . . . . . . •  
2  - 3  b u .  
M a y  t o  4 - 6  w k s .  
R e m a i n d e r  B e s t  a d a p t e d  
J u l y  
o f  s e a s o n  a s  a  s o i l i n g  
c r o p  
l H A C K L E M A N ,  J .  C .  a n d  P I E P E R .  J .  J .  E m e r g e n c y  p a s t u r e s  a n d  m e a d o w s  f o r  I l l i n o i s .  
I l l .  A g r .  E x t .  S e r v o  m i m e o .  J a n . ,  1 9 3 5 .  
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Fall-sown pastures. Rye sown in the fall is an excellent winter , 
and early spring pasture. Under favorable conditions winter wheat also 
affords winter and early spring pasture, altho considerable care must 
be exercised not to overpasture it and thus prevent it from returning 
an average crop of grain. Wheat that is to be pastured should be 
seeded on the most fertile soil available, for otherwise the yield is likely 
to be somewhat reduced. Where chinch bugs are present, pasturing 
wheat increases the insect hazard, especially on soils of medium to low 
fertility and when moisture is not plentiful during the early spring. 
In the southern part of Illinois winter barley for pasture is attract­
ing attention. Considerable interest has also been manifested in winter 
oats during recent years. This crop, however, is not likely to live thru 
the winter in Illinois, except in the extreme southern part of the state. 
Spring-seeded pastures. Among the spring-seeded pastures, 
oats give the greatest pasturage in the shortest time and at the least cost. 
Seeded early they give satisfactory pasturage in four to six weeks. 
When pastured lightly they may still produce a hay or grain crop in 
June. 
Unfortunately oats do not provide prolonged pasturage, and con­
sequently some system of pasture rotation should be provided. The 
field should be so divided, where practicable, that the stock can be 
confined to one portion until another section is ready for grazing, and 
in the second section a crop that will provide additional forage should 
be planted with the oats. A good mixture for the second section is 2 
bushels of oats and lVz bushels (90 pounds) of Canada field peas per 
acre, a combination that makes highly satisfactory pasturage on 
medium-fertile soils provided stock are not put on it for at least seven 
weeks after it is seeded. The oats and peas should be sown early at 
oat-seeding time. Canada field peas are primarily adapted to cool 
weather and to soils of medium fertility. They are of doubtful value 
on the light gray soils of southern Illinois. 
Another commonly used mixture, which has proved highly satis­
factory, especially for hogs and sheep, for the second plot of an oats 
pasture is 2 bushels of oats and 3 pounds of rape per acre. Oats and 
rape can be seeded as early in the spring as the land can be cultivated 
and they are ready for pasturing practically as early as the plot seeded 
to oats alone. Of course where milk cows are to be pastured, rape is 
not desirable in the mixture. 
Another mixture that may be used for the second pasture is 2 
bushels of oats and 8 pounds of sweet clover per acre. This is prob­
ably the cheapest mixture that can be seeded, but it is worthless on sour 
2 0  
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s o i l s ,  a n d  i t  m u s t  h a v e  a t  l e a s t  e i g h t  w e e k s  b e f o r e  s t o c k  a r e  s t a r t e d  o n  
i t .  O n  m e d i u m - a c i d  s o i l s  t h a t  h a v e  b e e n  l i m e d  r e c e n t l y ,  a n d  w h e r e  
s w e e t  c l o v e r  h a s  n o t  b e e n  g r o w n ,  o n e  o r  m o r e  c l o v e r s  s h o u l d  b e  a d d e d  
t o  m a k e  t h e  m i x t u r e  a  l i t t l e  m o r e  c e r t a i n .  A  g o o d  m i x t u r e  u n d e r  s u c h  
c o n d i t i o n s  i s  2  b u s h e l s  . o f  o a t s  p e r  a c r e  a n d  2  p o u n d s  e a c h  o f  r e d  c l o v e r ,  
s w e e t  c l o v e r ,  a l s i k e ,  t i m o t h y ,  a n d  r a p e .  W h e r e  d a i r y  c o w s  a r e  t o  b e  
p a s t u r e d ,  t h e  r a p e  s h o u l d  b e  o m i t t e d .  O n  s o i l s  i n  a  r e l a t i v e l y  l o w  s t a t e  
o f  f e r t i l i t y  a n d  i n c l i n e d  t o  b e  a c i d ,  t h e  s w e e t  c l o v e r  s h o u l d  b e  o m i t t e d  
a n d  a l s i k e  c l o v e r  c o r r e s p o n d i n g l y  i n c r e a s e d .  T h i s  m i x t u r e  i s  n o t  
a d a p t e d  t o  t h e  l i g h t  g r a y  s o i l s  o f  s o u t h e r n  I l l i n o i s .  
O n  s o i l s  o f  m e d i u m  t o  l o w  f e r t i l i t y  S u d a n  g r a s s  s e e d e d  2 0  p o u n d s  
t o  t h e  a c r e  a t  c o r n - p l a n t i n g  t i m e  w i l l  u s u a l l y  c a r r y  m o r e  s t o c k  t h a n  a n y  
o t h e r  p a s t u r e  t h a t  c a n  b e  s e e d e d  f o r  e m e r g e n c y  p u r p o s e s .  H e r e  a g a i n  
a n  o a t  p a s t u r e  t o  c a r r y  t h e  s t o c k  u n t i l  t h e  S u d a n  g r a s s  i s  w e l l  s t a r t e d  
i s  h e l p f u l .  A f t e r  t h e  o a t  s e c t i o n  h a s  b e e n  p a s t u r e d  o f f ,  a  s e c o n d  s e e d i n g  
o f  S u d a n  c a n  b e  m a d e ,  i n  t h i s  p o r t i o n  o f  t h e  f i e l d ,  a s  l a t e  a s  A u g u s t  1 5  
i n  c e n t r a l  I l l i n o i s  a n d  s t i l l  d e v e l o p  i n t o  g o o d  p a s t u r e  f o r  l a t e  s u m m e r  
a n d  e a r l y  f a l l  i f  s u f f i c i e n t  m o i s t u r e  i s  a v a i l a b l e  t o  s t a r t  t h e  c r o p .  S u d a n  
c a n  b e  p a s t u r e d  s a f e l y  u n t i l  f r o s t ,  b u t  s h o u l d  b e  a b a n d o n e d  a f t e r  a  
k i l l i n g  f r o s t  b e c a u s e  o f  t h e  d a n g e r  o f  f o r a g e  p o i s o n i n g .  
S u d a n  g r a s s  a l s o  s e r v e s  w e l l  i n  a  m i x t u r e  w i t h  s o y b e a n s  s e e d e d  a s  
s o o n  a s  t h e  s o i l  w a r m s  u p .  T h i s  m i x t u r e  i s  r e a d y  f o r  u s e  i n  m i d s u m ­
m e r ,  w h e n  p e r m a n e n t  p a s t u r e s  a r e  u s u a l l y  s h o r t  a n d  a d d i t i o n a l  p a s t u r ­
a g e  i s  b a d l y  n e e d e d .  S o y b e a n s  s e e d e d  w i t h  S u d a n  g r a s s  m a y  r e d u c e  
t h e  h a z a r d  o f  c h i n c h  b u g s  i n j u r i n g  t h e  S u d a n  g r a s s .  A  m i x t u r e  o f  
S u d a n  a n d  s o y b e a n s  m a k e s  b e t t e r  p a s t u r e  t h a n  s o y b e a n s  a l o n e .  M i l l e t  
i s  s o m e t i m e s  u s e d ,  b u t  e x p e r i e n c e  t h u s  f a r  h a s  s h o w n  i t  t o  b e  m u c h  
l e s s  d e s i r a b l e  t h a n  S u d a n ,  e v e n  i n  a  m i x t u r e  w i t h  s o y b e a n s .  
I f  S u d a n  g r a s s  s e e d  i s  u n r e a s o n a b l y  h i g h  i n  p r i c e ,  s o r g h u m  s e e d  
f r e q u e n t l y  c a n  b e  p u r c h a s e d  c o n s i d e r a b l y  c h e a p e r .  A p p r o x i m a t e l y  2 0  
p o u n d s  o f  s o r g h u m  s e e d  i n s t e a d  o f  S u d a n  c a n  b e  u s e d  w i t h  t h e  
s o y b e a n s  w i t h  f a i r l y  s a t i s f a c t o r y  r e s u l t s .  
W o o d l a n d  P a s t u r e s  G e n e r a l l y  U n d e s i r a b l e  
W o o d l a n d s  a r e  g r o w i n g  l e s s  p o p u l a r  f o r  g r a z i n g  p u r p o s e s .  C e r t a i n  
l a n d s ,  i t  h a s  b e e n  s h o w n ,  c a n  b e s t  b e  u s e d  f o r  t h e  p r o d u c t i o n  o f  t i m b e r  
a n d  o t h e r s  f o r  p a s t u r e .  T h a t  b o t h  t i m b e r  a n d  p a s t u r e  c a n n o t  b e  g r o w n  
w i t h  g o o d  e c o n o m y  o n  t h e  s a m e  p i e c e  o f  l a n d  a t  t h e  s a m e  t i m e  h a s  a l s o  
b e e n  d e m o n s t r a t e d .
1  
I D E N  U Y L ,  D A N I E L ,  a n d  D A Y ,  R A L P H  K .  W o o d l a n d  c a r r y i n g  c a p a c i t i e s  a n d  
g r a z i n g  i n j u r y  s t u d i e s .  P u r .  A g r .  E x p .  S t a .  B u l .  3 9 1 .  1 9 3 4 .  
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Woodlands are undesirable for pasturing because, under average 
grazing conditions, they produce only a limited supply of forage and 
because they are likely to contain poisonous plants dangerous for stock. 
Grass growing in shade yields only about one-third as much (dry­
weight basis) per unit of area as grass grown in open sunlight, and the 
nutritive value also is less, for such grasses contain a smaller amount 
both of sugar and of starch. 1 Furthermore the grazing of woodlands 
destroys more timber than the forage is worth. Timber can be pro­
duced successfully only on land that is not grazed. 
Where only enough trees are maintained to give shade for the 
pasturing animals, forage plants tolerant to shade should be selected 
for seeding ( see page 12) . 
PASTURE GRASSES 
Timothy Adapted to Wide Range of Soils 
Timothy is the most important hay grass in the United States, and 
wherever adapted it usually is an ingredient of pasture mixtures. It is a 
perennial that frequently reaches a height of 30 inches or more, and 
that propagates by seed and by new branches growing from buds in 
the axils of the leaves. 
Adaptation.-Timothy is better adapted to a cool, humid climate, 
than to a hot, dry climate. Altho it grows on a wide range of soils, it is 
best suited to clay loams and silt loams. It is grown thruout Illinois. 
Culture.-Timothy may be seeded with small grain or alone, either 
in the spring or in the fall. Probably 60 percent of the crop is seeded 
in the fall with small grains, the rate of seeding being about 15 to 20 
pounds of timothy an acre. 
Uses.-Timothy is one of the most palatable of pasture grasses; all 
classes of grazing animals relish it. It probably should be included in 
most pasture mixtures for use on land of average to high fertility. 
Under nnrmal conditions it increases the early carrying capacity of the 
pastures. Seeded with bluegrass or with bluegrass and legumes, timothy 
usually furnishes grazing for a full season before the bluegrass has 
developed enough to carry its share of the grazing: 
When seeded in mixtures with bluegrass where bluegrass is well 
adapted, timothy is gradually crowded out. When used in pure stands, 
it does not furnish as much grazing as bluegrass, and weeds are usually 
more troublesome than in good stands of bluegrass. 
lWELTON, F . A., and MORRIS, V. H. Woodland pastures. Ohio Agr. Exp. 
Sta. Bimonthly Bu!. No. 136, pp. 3-8. 1929. 
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T I M O T H Y  
I s  o n e  o f  t h e  m o s t  p a l a t a b l e  f o r a g e  g r a s s e s  a n d  w h e r e  a d a p t e d  s h o u l d  b e  p a r t  
o f  m o s t  p a s t u r e  m i x t u r e s .  A l t h o  i t  w i l l  g r o w  o n  a  w i d e  r a n g e  o f  s o i l s ,  i t  i s  b e s t  
s u i t e d  t o  c l a y  l o a m s  a n d  s i l t  l o a m s .  
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Other disadvantages of timothy pasture are that it starts rather late 
in the spring and does 110t well withstand dry, hot weather. 
Kentucky Bluegrass Requires Abundant Moisture 
So named because it was first grown extensively in Kentucky, this 
plant is the most widely grown pasture grass in America. In some sec­
tions it is called June grass. Propagation is by seeds and short root­
stocks. Growth starts early in the spring, and flowering also is early. 
After the production of seed the plant goes into a semidormant stage 
but develops a vigorous fall growth if moisture is abundant. Develop­
ment of sod from a seeding of Kentucky bluegrass is slow, usually 
requiring two years, but on good soil and with good management this 
grass forms when mature a very dense sod which withstands trampling. 
On good soil it often reaches a height of 20 to 30 inches (page 2). 
Three other species of bluegrass are very similar to Kentucky blue­
grass, and are sometimes confused with it. Canada bluegrass, described 
on page 25, is more resistant to drouth than is Kentucky bluegrass. 
The other two species are tolerant to shade. The most popular of them 
is known as rough-stalk meadow grass and is often sold under the latin 
name of Paa trivialis. The other is known as wood meadow grass. 
Adaptatian.-So far as climate is concerned, Kentucky bluegrass is 
adapted to practically the entire state of Illinois. It thrives best on 
fertile sweet soils supplied with an abundance of moisture. It is not 
easily killed by severe winter temperatures. On the other hand, the 
plant is more shallow-rooted than orchard grass or bromegrass and is 
more susceptible than those grasses to surface temperatures and defici­
ent moisture. Drouth and hot weather reduce the yield materially, 
and severe drouth and heat kill the plant. Also, it will not survive on 
poor soils. On limestone soils such as thoS'e around Lexington, Ken­
tucky, it has an excellent record. 
Culture.-The seeds of Kentucky bluegrass are very small and often 
germinate poorly. Consequently the seedbed should be prepared espe­
cially well, so that it is very firm underneath. The seed should be 
merely covered. Ordinarily the rate of seeding is about 25 pounds to 
the acre. 
Over much of the corn-belt area, Kentucky bluegrass comes ' in 
naturally and, once established, maintains a stand better than most 
other desirable grasses. 
Uses.-Kentucky bluegrass is used primarily for pasture, altho 
occasionally it is harvested for hay. It is included in practically every 
pasture mixture. 
2 4  
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C A N A D A  B L U E G R A S S  
A l t h o  n o t  s o  p a l a t a b l e  a s  K e n t u c k y  b l u e g r a s s ,  i s  s u b s t i t u t e d  f o r  i t  w h e r e  s o i l  
c o n d i t i o n s  a r e  n o t  f a v o r a b l e .  I t  i s  o f t e n  c o n f u s e d  w i t h  K e n t u c k y  b l u e g r a s s .  
B e c a u s e  o f  i t s  a d a p t a t i o n  t o  w i d e l y  v a r y i n g  s o i l s  a n d  c l i m a t e  i t  i s  f r e q u e n t l y  
u s e d  i n  p a s t u r e  m i x t u r e s .  I t s  c u l t u r e  i s  s i m i l a r  t o  t h a t  o f  K e n t u c k y  b l u e g r a s s .  
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Thruout most of the corn belt, Kentucky bluegrass has for many 
years been considered the standard of excellence in pasture grasses. 
Altho not as rank a grower as some other grasses, it produces under 
favorable conditions an amazing amount of grazing. On rich brown 
silt loam soil it has carried an average of a cow and calf an acre for ap­
proximately 170 days. 
Cattle, horses and sheep like Kentucky bluegrass, and it is often 
used as the only feed for colts, idle work horses, and all classes of 
cattle and sheep during the pasture season. When the weather is not 
too hot and flies are not bad, most mature horses and cattle will fatten 
on bluegrass pasture. 
The chief disadvantage of bluegrass pasture on the better Illinois 
soils is the semidormant period in midsummer, a period that may 
extend over several weeks if the weather is hot and dry. 
Canada Bluegrass Will Grow on Poorer Soils 
Canada bluegrass, found growing first in America near Quebec, 
is so similar to Kentucky bluegrass that most farmers fail to distinguish 
between them. Its place in pasture programs in Illinois seems to be 
on poorer soils where Kentucky bluegrass will not thrive. 
Canada bluegrass, a perennial with underground creeping root­
stocks, matures later than Kentucky bluegrass. It forms a dense sod. 
The stems are flattened and on rich land reach a height of about 2 feet. 
The leaves are few, bluish green in color, and wiry in texture. 
Adaptation.-Canada bluegrass stands more unfavorable conditions 
of weather and soil than Kentucky bluegrass. Because of its wide 
adaptation to soil and climate, it is frequently recommended for pasture 
mixtures. 
Cuiture.-The culture of Canada bluegrass is similar to that of 
Kentucky bluegrass. It often comes in spontaneously, but when seeded 
the rate of seeding is about 20 to 25 pounds an acre. 
Uses.-Canada bluegrass is primarily a pasture grass and very little 
is grown for hay. Like Kentucky bluegrass, it withstands considerable 
trampling, altho overgrazing endangers the permanency of the stand. 
It is far more prevalent in Illinois pastures, especially on the poorer 
soils, than is generally realized. It has not been seeded extensively in 
Illinois, and its presence in established pastures of an area is a good 
indication that it is adapted to the soil and climate of that particular 
region. On the poorer soils it has an important place, but on the 
better soils it will not produce as good grazing as the better known 
and more popular Kentucky bluegrass. 
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R E D T O P  
I s  t h e  s e c o n d  m o s t  i m p o r t a n t  p e r m a n e n t - p a s t u r e  g r a s s  i n  t h i s  c o u n t r y .  I t  f o r m s  
a  t u r f  m o r e  r a p i d l y  t h a n  d o  m o s t  p e r e n n i a l  p a s t u r e  g r a s s e s  a n d  i s  h i g h l y  
r e s i s t a n t  t o  d r o u t h .  
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Redtop Is Adapted to Entire State 
Redtop is the second most important permanent pasture grass in 
America. A perennial of the bent-grass group, it propagates by seeds 
and shallow creeping rootstocks generally 2 to 6 inches long. It matures 
later than Kentucky bluegrass, and about the same time as timothy; 
but it forms a turf more rapidly than most perennial pasture grasses. 
If grown isolated, a single plant makes a turf 1 to 3 feet in diameter 
and grows 12 to 30 inches high. 
Adaptation.-Redtop is adapted to the entire state of Illinois. No 
other grass will grow under so wide a range of soil and climatic condi­
tions. It is at least equal to timothy in resistance to cold and to inten­
sive summer heat. 
Altho redtop thrives best on moist soils, it is highly resistant to 
drouth. It is most commonly seeded on poorly drained soils of low 
fertility, where it grows fairly well. 
Culture.-Redtop thrives best on a well-prepared, compact seedbed, 
for the seeds are small and the plants are delicate when young. To 
obtain a stand, 8 to 15 pounds of seed an acre-usually about 10 pounds 
-are ordinarily required. Time of seeding varies somewhat with the 
cropping system, tho fall is the usual time. In preparing the seedbed 
following a crop of oats or soybeans, a thoro disking will take the 
place of plowing. Spring seeding on winter wheat is not uncommon. 
Uses.-Redtop is grown chiefly for pasture, altho it is used also to 
some extent for hay and seed, and rather extensively as a turf grass. 
A fair estimate of the amount of Illinois pasture that was predomin­
antly redtop in 19291 is about 530,000 acres for the 32 counties in the 
redtop district of southern Illinois, and 572,000 acres for the entire 
state. The proportion of farm land used for all pasture grasses in the 
32 counties as a whole was 19.1 percent and for redtop pasture on the 
reporting farms, 18.2 percent. 
No record was obtained from the 32 counties on pasture yields, but 
it is customary to figure that 3 acres of redtop pasture will maintain 
one animal unit (mature cow or horse) thru an average pasture sea­
son of 180 days. An acre of redtop used exclusively for pasture would 
thus supply about 60 pasture days. Most redtop fields that are 
harvested for hay or seed are pastured lightly for about 15 days in 
the spring and about 75 days in the fall after the crop is harvested. 
About 30 pasture days an acre may consequently be figured as supplied 
by harvested areas. 
lBURLISON, W. L. , S TEWART, C. L., Ross, R. c., and WHALIN, O. L. Produc­
tion and marketing of redtop. Ill. Agr. Exp. Sta. Bul. 404. 1934. 
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O R C H A R D  G R A S S  
I s  t h e  o u t s t a n d i n g  f o r a g e  g r a s s  f o r  s h a d e d  a r e a s .  I t  i s  a  t y p i c a l  b u n c h  g r a s s  a n d  
w i l l  w i t h s t a n d  m o r e  d r o u t h  a n d  h e a t  t h a n  t i m o t h y  b u t  d o e s  n o t  a s  a  r u l e  s t a n d  
s e v e r e  w i n t e r  t e m p e r a t u r e s .  
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Orchard Grass Withstands Shade 
Altho sometimes winterkilled in the northern part of the state, 
orchard grass is adapted to all of Illinois. The plant is a long-lived 
perennial known in England as cocks foot or rough cocks foot. It is 
a typical bunch grass, often attaining a height of 30 to 40 inches, and 
forming a dense tuft which may become a foot in diameter, altho it 
has no stolons and does not form a complete turf. Two to three years 
are required for orchard grass to become fully developed and produce 
seed. 
A daptation.-Orchard grass stands more heat than timothy, but 
does not, as a rule, stand severe winter cold. Altho it is rather suscep­
tible to cold in the spring, it starts growth very early. It is more resist­
ant to drouth than timothy, yet it thrives on wet soils. Its outstanding 
characteristic is supposed to be its ability to withstand shade. Altho 
generally adapted to most soils it will not grow well on either sandy 
or muck soils. 
Culture.- Orchard grass is seeded in the fall or in early spring, and 
can be started successfully with a grain crop such as oats or wheat. The 
rate of seeding is about 25 pounds an acre when seeded alone. Because 
of its bunchy nature, orchard grass should be grown in mixtures unless 
intended for seed. 
Uses.-Orchard grass is a satisfactory pasture grass, and in pure 
culture as well as in mixtures it does well for hay. Because of its deep­
growing and rather numerous roots, it has promising possibilities as a 
crop for controlling soil erosion. 
Altho orchard grass is one of the well-known grasses in the humid 
portion of the United States, it has never been extensively grown in 
Illinois, probably because timothy has been the popular hay grass and 
Kentucky bluegrass and redtop have satisfactorily met Illinois' condi­
tions. 
Limited experience with orchard-grass pasture at the University of 
Illinois experimental fields at Urbana indicates that it should be given 
more consideration in Illinois. On very fertile brown silt loam it 
yielded more grazing than an adjoining Kentucky bluegrass pasture 
during the drouth season of 1934, altho during the more nearly normal 
seasons of 1933 and 1935 the bluegrass pasture furnished more grazing. 
On soils less fertile than that of the University experimental pastures. 
orchard grass often produces more pasturage than bluegrass. It does 
not, however, seem so palatable as Kentucky bluegrass or timothy, 
particularly when it is well along toward maturity. During the early 
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RYEGRASS 
Will form a turf more Quickly than any other grass commonly grown in Illinois and is therefore often recom­
mended for pasture and turf mixtures. It thrives best on dark rich soils and is best seeded early in the spring. 
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stages of growth it is well eaten by stock, and for that reason it should 
be kept in the vegetative stage by close grazing. 
The 10-acre experimental orchard-grass pasture at Urbana was 
seeded in April, 1931, to a mixture containing orchard grass, timothy, 
medium red clover, sweet clover, alsike clover, and white or Dutch 
clover, without a nurse crop. All species seeded in the mixture 
germinated well and gave promise of producing a good stand, but later 
the orchard grass apparently furnished too much competition for 
everything except sweet clover, which showed a fair growth in 1932. 
Orchard grass is sometimes criticized for extreme bunching. In the 
experimental pastures at Urbana, however, extreme bunching had not 
developed in orchard grass after three seasons of heavy grazing. 
Judicious grazing on these pastures has helped very considerably to 
minimize bunching. Late fall clipping improves markedly the appear­
ance of orchard-grass pastures. 
Ryegrass Needs a Mild Climate 
Two important species of rye grass are grown in the United States­
perennial, or English, and Italian. Both are short-lived perennials that 
grow to a height of about 3 feet and form a turf more quickly than any 
other grass commonly grown in Illinois. Trials of many kinds of 
ryegrass at the Illinois Station indicate that the Westernwolth variety 
of Italian yields best. 
Adaptation.-Ryegrass thrives best on dark rich soils in regions 
having mild climate. It is not recommended for sandy soils, nor for 
sections where the winter climate is severe. As far south as central 
Illinois it is usually winterkilled, and consequently it disappears from 
mixtures in a relatively short time. Also, it does not withstand hot, 
dry weather. 
Culture.-Ryegrass may be seeded in the fall or in the spring, but 
in Illinois early spring seeding is recommended because of the danger 
of fall plantings winterkilling. The rate of seeding is 25 pounds an 
acre in pure cultures. 
Uses.-In Illinois ryegrass is probably best used for temporary 
pastures, but it can be cut for hay. Because of its rapid growth it pro­
duces an early hay crop and some grazing for the rest of the year. Its 
use for pasture might well be extended in Illinois. 
Ryegrass is very attractive for lawns, and where the winters are 
not too severe it serves very well in such capacity. Its leaves are a 
b~ight and glossy green, and it starts growth very early in the spring. 
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T A L L  O A T G R A S S  
W h i l e  n o t  s o  p a l a t a b l e  a s  t i m o t h y ,  t h i s  g r a s s  i s  a d a p t e d  t o  p o o r  s a n d y  o r  
g r a v e l l y  s o i l s .  I t  i s  v e r y  d r o u t h  r e s i s t a n t ,  b e i n g  e x c e l l e d  i n  t h i s  r e s p e c t  o n l y  
b y  b r o m e g r a s s  a n d  t h e  w h e a t  g r a s s e s .  
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Tall Oatgrass Does Well in Mixtures 
Tall oatgrass has been a minor grass in America. It is a deep­
rooted, long-lived perennial, growing to a height of about 5 feet. In 
the southern states it remains green the entire year, and for that reason 
is known as evergreen grass. 
Adaptation.-Tall oatgrass grows under about the same conditions 
of moisture and temperature as orchard grass, except that it is not 
adapted to shade. It is one of the most drouth-resistant of the grasses, 
being excelled in that respect only by bromegrass and the wheat 
grasses. While it thrives best on land rich in lime, it has a reputation 
of doing well also on sandy or gravelly soils. It has been reported to 
make fair yields on poor soils, but it responds well to good treatment. 
Wet, poorly drained soils are detrimental. 
Culture.-In Illinois it is probably best to seed tall oatgrass in the 
spring. The seed can be planted about Yz to ~ inch deep-somewhat 
deeper than timothy. A good seedbed must be prepared. The rate of 
planting is about 40 pounds of seed an acre when planted alone. When 
planted in mixtures, the other grasses included should not be of kinds 
that grow too rapidly or too high to permit the oatgrass to get a good 
start. 
Uses.-Tall oatgrass has been considered somewhat unpalatable. It 
does well, however, in mixtures with orchard grass and alsike clover, 
and for this reason it seems destined to increase in importance. 
Meadow Fescue Grows Best in Cool Climate 
Meadow fescue grows larger than most fescues, but like them is a 
densely tufted grass with numerous fine leaves. Even tho it has no 
rootstocks it does not grow bunchy. It propagates only by seed. Red 
fescue and Chewing's fescue have short, creeping rootstocks, are 
adapted to shade, and are used for forage and turf. 
Adaptation.-Meadow fescue, like timothy, grows best in a ~ool, 
humid climate. It also needs a rich, moist soil. It stands shade about 
as well as orchard grass. 
Culture.-A good seedbed is especially important for meadow 
fescue. Seeding is made at the rate of 25 pounds an acre without a 
nurse crop; in mixtures, at the rate of 10 to 15 pounds an acre. 
Uses.-Fescues are used in mixtures for grazing, and to some ex­
tent for hay. Meadow fescue, the only one that is very palatable, is 
reported to be especially valuable for fattening cattle. 
3 4  
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M E A D O W  F E S C U E  
I s  a d a p t e d  t o  t h e  s a m e  r e g i o n s  a s  t i m o t h y  b u t  i s  u s u a l l y  g r o w n  o n  m o i s t ,  r i c h  
s o i l s .  F e s c u e s  a r e  u s e d  i n  m i x t u r e s  f o r  g r a z i n g  a n d  t o  s o m e  e x t e n t  f o r  h a y .  
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BROMEGRASS 
Because of its uniformly high production of palatable forage during the entire 
growing season, is rapidly gaining favor in Illinois. Drouth and cold find high 
resistance in this long-lived perennial. 
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M E A D O W  F O X T A I L  
I s  a n  e a r l y  p a s t u r e  g r a s s  f o r  w e t  l a n d s .  I t  i s  s i m i l a r  t o  t i m o t h y  i n  a p p e a r a n c e .  
I t  i s  n o t  p a r t i c u l a r l y  e x a c t i n g  a s  t o  s o i l ,  t h o  i t  r e s p o n d s  t o  r i c h  s o i l s  w e l l  s u p p l i e d  
w i t h  m o i s t u r e .  
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Bromegrass Highly Resistant to Drouth 
Grown extensively in the West and Northwest, bromegrass is gain­
ing favor in Illinois, particularly in the northern and central parts of 
the state. It is a long-lived perennial growing erect to a height of 3 
feet or more on rich soils (page 35). Roots are creeping, fibrous, some­
times extending to a depth of 5 feet. Sometimes it is called Hungarian 
brome, smooth brome, awnless brome, Russian brome, or Austrian 
brome. 
Adaptation.-Being very resistant to drouth and cold, bromegrass 
does well in seasons of low rainfall. It should do well in timothy, 
alfalfa, and red-clover mixtures, but the timothy and red clover would 
soon be crowded out. It has done well in central Illinois on dark soils. 
Culture.-Bromegrass is seeded early in the spring when there is 
an abundance of moisture, or in late summer if sufficient moisture is 
present to give it a good start before winter. The seedbed should be 
thoroly prepared. The rate of seeding is 20 to 25 pounds an acre. 
Uses.-Primarilya pasture grass, brome is sometimes used for hay 
also. Ordinarily it does not yield as well for hay as does timothy. 
Limited experience with bromegrass in pasture mixtures at the 
Illinois Station indicates that it is the most drouth-resistant grass 
grown in Illinois. It is apparently very palatable for cattle, and year­
lings make excellent gains when pastured on it. It is relished by horses 
when it is grazed fairly short but not so well as bluegrass when it is 
allowed to get more than a foot high. Complaint has been made that 
bromegrass becomes sod-bound after three or four years. It has per­
sisted, however, for twenty years in one of the horse paddocks at the 
University, and it makes a luxurious growth each year. 
One particular advantage of bromegrass for Illinois pastures is 
that even tho it sends up seed stalks and matures seed, the leaves stay 
green all summer and furnish succulent grazing all thru the pasture 
season. 
Meadow Foxtail a Good Wet-Land Grass 
Grown for many years in eastern United States and Canada, 
meadow foxtail is a long-lived perennial producing loose tufts, with 
many lower leaves, and resembling timothy to some extent (page 36). 
The stems frequently grow to a height of 2 feet or more. Growth 
begins very early in the spring, and the plant matures earlier than most 
grasses and recovers rapidly after cutting. 
Adaptation.-Meadow foxtail is one of the wet-land pasture crops. 
It is fa~rly cold resistant and is adapted to moist, cool regions. It is 
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R E E D  C A N A R Y  G R A S S  
I s  t h e  o u t s t a n d i n g  f o r a g e  g r a s s  f o r  s w a m p y ,  f e r t i l e  s o i l s .  I t  f o r m s  a  d e n s e  s o d  
h e a v y  e n o u g h  t o  s u p p o r t  t h e  w e i g h t  o f  c a t t l e  e v e n  o n  l o w  m a r s h y  l a n d .  T h e  
l e a v e s  s t a y  g r e e n  a l l  t h r u  t h e  g r a z i n g  s e a s o n .  
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not particularly exacting as to soil, tho it responds to rich soils well 
supplied with moisture. 
Culture.-Since the seeds of this plant are short, fine, soft, and 
somewhat fluffy, it is very difficult to get an even stand. A first-class 
seedbed is essential. Meadow foxtail is seldom sown alone, but usually 
with a nurse crop of small grain and at the rate of 20 to 25 pounds an 
acre. 
Uses.-Meadow foxtail is used in permanent pasture mixtures on 
wet land where early growth is desired. 
Reed Canary Probably Best W et-Land Grass 
Altho not a new grass in America, Reed canary has not until 
recently attracted much interest outside of the northwestern states, 
particularly Oregon, Washington, and Minnesota. Within the last ten 
years, however, it has been tested in many parts of the country with 
considerable success. 
Reed canary grass is a long-lived, rather coarse perennial with 
leafy stems growing in Illinois to a height of 5 feet or more. It spreads 
by rootstocks and forms a dense sod heavy enough to support the 
weight of cattle on low marshy land. Like bromegrass, the leaves stay 
green all thru the grazing season even tho the plant matures seed. 
Adaptation.-Reed canary grass is said to do best in moist, cool 
climates, and is not easily winterkilled. It seems to be especially well 
suited to swampy, fertile soils, and has been known to grow in standing 
water. It is probably the best wet-land grass under cultivation. Yields 
at Urbana for two years have averaged as high as 5 tons of air-dry 
hay an acre a year. 
Culture.-A good seedbed is desirable for this grass, altho some­
times the seed is sown on slashed timber land, burned-over land, or 
partly cultivated fields simply by broadcasting. Planting may be either 
in the spring or in the fall, but in Illinois spring seeding is likely to 
prove more satisfactory because of better moisture conditions. Usually 
the grass is seeded alone at a rate of 10 to 20 pounds an acre, the exact 
amount depending much on the price of seed. The seed is planted with 
a grain drill properly set, or is broadcast. Since germination takes 
place slowly, the seed should be covered well. A poor stand will in a 
short time spread to a full stand. 
Uses.-Primarily a pasture grass, Reed canary produces large quan­
tities of forage thru a long growing season. It is rated very high as a 
pasture and hay plant in the Northwest, especially on muck or peat 
soils, where it is said to be palatable and to have a very high carrying 
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c a p a c i t y .  W a s h i n g t o n  S t a t e  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  r e p o r t s  
3 4 3  c o w - d a y s  a n  a c r e  f o r  c o n t i n u o u s l y  g r a z e d  R e e d  c a n a r y  g r a s s .  
F u r t h e r  r e s e a r c h  i s  n e e d e d  t o  d e t e r m i n e  t h e  p a l a t a b i l i t y  o f  t h i s  h i g h ­
y i e l d i n g  g r a s s  w h e n  p l a n t e d  o n  v a r i o u s  t y p e s  o f  s o i l .  
L E G U M E S  F O R  P A S T U R E  

A l f a l f a  f o r  P a s t u r e  I n c r e a s i n g  i n  P o p u l a r i t y  

A l f a l f a  i s  a  d e e p  f e e d e r ,  f o r  t h e  r o o t s  a r e  l o n g ,  e x t e n d i n g  f r e ­
q u e n t l y  1 2  t o  ' 1 5  f e e t  i n t o  r i c h ,  w e l l - d r a i n e d  s o i l .  T h e  p l a n t s  s t a r t  
g r o w t h  e a r l y  i n  t h e  s p r i n g  a n d  i n  I l l i n o i s  r e a c h  a  h e i g h t  o f  2  t o  3  f e e t  
w h e n  s o i l  a n d  g r o w i n g  c o n d i t i o n s  a r e  f a v o r a b l e .  O r d i n a r i l y  a l f a l f a  
l i v e s  f r o m  t h r e e  t o  t e n  y e a r s ,  d e p e n d i n g  o n  t h e  p r e v a l e n c e  o f  d i s e a s e s  
a n d  t h e  e x t e n t  o f  w i n t e r k i l l i n g .
1  
A d a p t a t i o n . - A l f a l f a  r e q u i r e s  a  f e r t i l e ,  s w e e t ,  w e l l - d r a i n e d  s o i l .  I t  
d o e s  b e s t  o n  h i g h - g r a d e  c o r n  s o i l ,  a l t h o  t i m b e r  s o i l s  p r o p e r l y  t r e a t e d  
w i t h  l i m e  a n d  p h o s p h a t e s  h a v e  p r o d u c e d  s a t i s f a c t o r y  y i e l d s .  A s  a  r u l e ,  
n o r t h e r n - g r o w n  '  d o m e s t i c  s t r a i n s  o f  a l f a l f a  a r e  r e s i s t a n t  t o  d r o u t h ,  
h e a t ,  a n d  c o l d .  W i n t e r k i l l i n g  i s  l i k e l y  t o  b e  s e r i o u s ,  h o w e v e r ,  i n  w i l t ­
i n f e c t e d  f i e l d s ,  b e c a u s e  t h e  p l a n t s  i n  s u c h  f i e l d s  a r e  w e a k e n e d  b y  d i s ­
e a s e .  C u t t i n g  l a t e  i n  t h e  f a l l  m a y  r e s u l t  i n  c o l d  i n j u r y  a n d  a  p o o r  s t a n d  
t h e  f o l l o w i n g  s e a s o n .  
C u l t u r e . - A l f a l f a  r e q u i r e s  a  f i n e ,  f i r m ,  m o i s t  s e e d b e d  f o r  b e s t  r e ­
s u l t s .  I t  m a y  b e  s e e d e d  e a r l y  i n  t h e  s p r i n g  e i t h e r  w i t h  a  n u r s e  c r o p  o r  
a l o n e  o n  f i e l d s  r e l a t i v e l y  f r e e  f r o m  w e e d s .  A  n u r s e  c r o p  w h e n  u s e d  
s h o u l d  b e  s e e d e d  a t  a b o u t  h a l f  t h e  u s u a l  r a t e .  S o i l  t h a t  i s  s o m e w h a t  
f o u l  w i t h  w e e d s  s h o u l d  b e  f a l l o w e d  u n t i l  a b o u t  t h e  m i d d l e  o f  M a y  
( o r  f o r  a  s h o r t e r  p e r i o d  i f  m o i s t u r e  i s  s c a r c e )  a n d  t h e n  t h e  a l f a l f a  
s h o u l d  b e  s o w n  a l o n e  w h i l e  t h e r e  i s  s t i l l  s u f f i c i e n t  m o i s t u r e  t o  g e r m i n a t e  
t h e  s e e d .  A l f a l f a  m a y  b e  s e e d e d  a l o n e  i n  l a t e  s u m m e r  a l s o ,  a b o u t  
e i g h t  w e e k s  b e f o r e  k i l l i n g  f r o s t .  T h e  r a t e  o f  s e e d i n g  i s  1 2  t o  1 5  p o u n d s  
a n  a c r e .  T h e  s e e d  m a y  b e  b r o a d c a s t  a n d  r o l l e d  o r  h a r r o w e d  l i g h t l y ,  
o r  d r i l l e d  w i t h  a  f i n e  s e e d  d r i l l .  
U S i e s . - I n  t h e  c o r n  b e l t  a l f a l f a  h a s  b e e n  g r o w n  p r i m a r i l y  a s  a  h a y  
c r o p ,  b u t  i t  w i l l  h a v e  a  m u c h  l a r g e r  u s e  a s  a  p a s t u r e  c r o p  w h e n  s t o c k ­
m e n  r e c o g n i z e  f u l l y  i t s  v a l u e  f o r  t h a t  p u r p o s e .  I n  p u r e  s t a n d s  a l f a l f a  
i s  e s p e c i a l l y  g o o d  f o r  h o g  p a s t u r e ;  a n d  b o t h  i n  m i x t u r e s  a n d  i n  p u r e  
s t a n d s  i t  p r o v i d e s  e x c e l l e n t  p a s t u r e  f o r  c a t t l e  a n d  s h e e p .  
B e c a u s e  a l f a l f a  i s  s e v e r e l y  d a m a g e d  b y  t r a m p l i n g  w h e n  t h e  g r o u n d  
I B U R L I S O N ,  W .  L . ,  S E A R S ,  O .  H . ,  a n d  H A C K L E M A N ,  J .  c .  G r o w i n g  a l f a l f a  i n  
I l l i n o i s .  I l l .  A g r .  E x p .  S t a .  B u l .  3 4 9 .  1 9 3 0 .  
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is wet, the spring crop is often harvested for hay and pasturing is con­
fined to the summer months when the fields are firmer. This is good 
practice, not only because it provides both hay and pasture from the 
same land the same season, but also because it provides succulent 
pasture during the period of limited forage. Grass pastures are at their 
best usually during the spring and early summer, and are then rela­
tively more palatable than alfalfa; but when the bluegrass pastures 
ALFALFA 
Because of its palatability and high yields, is destined to take a more important 
place in pasture mixtures. It is well adapted to alternate grazing. The cattle 
have just been moved from the field in the foreground to the recovered pasture 
on the other side of the fence. 
approach the midsummer dormant stage and are not so palatable, the 
alfalfa is ready for grazing. Grazing may continue until killing frosts; 
but fall growth should not be pastured too closely, for close cropping 
increases the hazard of winterkilling. 
Danger of bloat has deterred many stockmen from pasturing cattle 
and sheep on alfalfa. At the University farm, however, both sheep and 
cattle have been pastured on pure stands of alfalfa for several years 
without abnormal losses. Certain practices believed to be helpful in pre­
venting bloat were, however, carefully followed. The animals were 
always given a good fill of bluegrass before they were turned on alfalfa, 
and after once started on alfalfa they were not taken off until the end 
of the season. Water and salt were always conveniently placed and 
plentiful, and small amounts of dry roughage were available. 
4 2  
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A  m i x t u r e  o f  a l f a l f a  w i t h  t i m o t h y ,  o r c h a r d  g r a s s ,  o r  b r o m e g r a s s  
m a k e s  a n  e x c e l l e n t  p a s t u r e  a n d  o n e  t h a t  h a s  l e s s  t e n d e n c y  t o  c a u s e  
b l o a t  t h a n  p u r e  s t a n d s  o f  a l f a l f a .  E x p e r i m e n t a l  t e s t s  i n d i c a t e  t h a t  
a l f a l f a  i s  p r o f i t a b l e  i n  s u c h  m i x t u r e s .  
A l s i k e  f o r  P a s t u r e  U s u a l l y  G r o w n  i n  M i x t u r e s  
A l s i k e  c l o v e r ,  s o m e t i m e s  k n o w n  a s  S w e d i s h  c l o v e r  o r  h y b r i d  c l o v e r ,  
i s  a  s h o r t - l i v e d ,  s h a l l o w - r o o t e d ,  r a t h e r  l e a f y  p e r e n n i a l ,  l i v i n g  f r o m  t h r e e  
t o  f i v e  y e a r s .  T h e  s t e m s  a r e  w e a k  a n d  t h e  p l a n t s  l o d g e  b a d l y .  T h e  
A L S I K E  C L O V E R  
O w e s  i t s  p o p u l a r i t y  a s  a  p a s t u r e  c r o p  t o  t h e  e x c e l l e n t  f o r a g e  i t  f u r n i s h e s  a n d  
t o  i t s  a d a p t a t i o n  t o  p o o r l y  d r a i n e d  s o i l s .  I t  i s  e s p e c i a l l y  g o o d  i n  l o w l a n d  
p a s t u r e s .  
p l a n t  i s  n o t  s o  h a i r y  a s  r e d  c l o v e r  a n d  f o r  t h a t  r e a s o n  i s  s o m e t i m e s  
m o r e  d e s i r a b l e  a s  f o r a g e .  I t  g r o w s  l o n g e r  a n d  b l o o m s  a  l i t t l e  l a t e r  
t h a n  r e d  c l o v e r .  Y i e l d s  a r e  a b o u t  t h e  s a m e  i n  t h e  t w o  v a r i e t i e s .  
A d a p t a t i o n . - A l s i k e  c l o v e r  h a s  a  w i d e r  c l i m a t i c  a d a p t a t i o n  t h a n  r e d  
c l o v e r ,  b u t  n o t  s o  w i d e  a s  s w e e t  c l o v e r .  I t  r e s i s t s  c o l d  b e t t e r  t h a n  r e d  
c l o v e r ,  b u t  d o e s  n o t  r e s i s t  d r o u t h  s o  w e l l .  I t  w i l l  g r o w  f a i r l y  w e l l  o n  
m o s t  a c i d ,  p o o r l y  d r a i n e d  s o i l s .  
C u l t u r e . - S e e d b e d  p r e p a r a t i o n  a n d  t i m e  o f  s e e d i n g  a r e  a b o u t  t h e  
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same as for red clover. When seeded alone, the rate of seeding is about 
6 to 8 pounds an acre. 
Uses.-Primarily a pasture crop, alsike clover may also be used 
successfully for hay. It owes its popularity as a pasture legume to the 
fact that it grows on a wider range of soil types and persists longer 
in pasture mixtures than do other legumes commonly cultivated in Illi­
nois. It is especially good in lowland pastures or pastures with poor 
drainage. When used for pasture it should be grown in mixtures, for 
when grown in pure stands it tends to blister tender, white-skinned 
animals. Since alsike is usually pastured in mixtures, less complaint is 
made of bloating on it than on clovers more commonly pastured in 
pure stands. 
Medium Red Clover Excellent for Forage 
Red clover is a leading forage, sometimes said to be the most im­
portant of all leguminous forage crops. Until alfalfa became recognized 
as a legume of major importance in the corn belt, red clover was the 
standard legume and its presence considered a sign of good farming. 
Because of its value as forage, the decline in red clover acreage in 
Illinois during recent years is hardly justified. 
Red clover is treated as a biennial, tho plants frequently appear to 
be short-lived perennials. The roots are the deep-branching type. 
RED CLOVER 
Is a standard legume for the corn belt and makes excellent pasture. Mammoth is 
later and larger and is preferred to red clover for medium-poor, medium-acid 
soils. 
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A d a p t a t i o n . - B e c a u s e  o f  i t s  r a t h e r  d e e p - r o o t i n g  h a b i t s ,  r e d  c l o v e r  
t h a t  i s  w e l l  e s t a b l i s h e d  s t a n d s  d r o u t h .  A  r i c h ,  s w e e t ,  w e l l - d r a i n e d  s o i l  
i s  e s s e n t i a l .  I t  i s  u s e l e s s  t o  t r y  t o  g r o w  r e d  c l o v e r  o n  s o u r  s o i l s .  I t  i s  
w e l l  a d a p t e d  f o r  r o t a t i o n  p a s t u r e .  
C u l t u r e . - R e d  c l o v e r  i s  u s u a l l y  s e e d e d  i n  t h e  s p r i n g  f a i r l y  e a r l y ,  
w i t h  o a t s  o r  b a r l e y  o r  o n  w i n t e r  g r a i n ,  a t  t h e  r a t e  o f  8  t o  1 2  p o u n d s  o f  
s e e d  a n  a c r e .  I n  m i x t u r e s ,  s m a l l e r  a m o u n t s  a r e  u s e d .  I t  i s  o c c a s i o n a l l y  
s e e d e d  i n  l a t e  J u l y  o r  A u g u s t  w i t h o u t  a  n u r s e  c r o p .  
U s e s . - T h o  c o n s i d e r e d  p r i m a r i l y  o f  v a l u e  a s  h a y ,  r e d  c l o v e r  i s  a  
v e r y  p r o m i n e n t  c r o p  f o r  p a s t u r e  a n d  f o r  s o i l i n g .  A s  p a s t u r e  i t  a p p e a r s  
t o  b e  m o r e  p a l a t a b l e  t h a n  a l f a l f a ,  a l t h o  i n  p u r e  s t a n d s  i t  d o e s  n o t  h a v e  
a s  h i g h  c a r r y i n g  c a p a c i t y .  T h e  p l a n t s  a r e  r e l a t i v e l y  s h o r t - l i v e d  a n d  d o  
n o t  s t a n d  h e a v y  g r a z i n g  w e l l ,  b u t  f o r  t e m p o r a r y  p a s t u r e s  o r  p a s t u r e s  i n  
s h o r t  r o t a t i o n s  r e d  c l o v e r  h a s  a  v e r y  d e f i n i t e  p l a c e .  I t  i s  h i g h l y  
e s t e e m e d  b y  s o m e  c a t t l e  a n d  h o g  f e e d e r s  w h o  s u m m e r - f e e d  o n  g r a s s .  
F o r  p a s t u r i n g  c a t t l e  a n d  s h e e p  i t  i s  b e s t  s e e d e d  i n  m i x t u r e s ,  f o r  l i k e  
a l f a l f a  i t  h a s  a  t e n d e n c y  t o  c a u s e  b l o a t .  
M a m m o t h  C l o v e r  H a s  S a m e  U s e s  a s  R e d  
M a m m o t h  clov~r, a  s u b s p e c i e s  o f  r e d  c l o v e r ,  h a s  v e r y  m u c h  t h e  
a p p e a r a n c e  o f  r e d  c l o v e r  e x c e p t  t h a t  i t  i s  c o a r s e r  a n d  u s u a l l y  t a l l e r .  
I t  b l o o m s  a b o u t  t w o  w e e k s  l a t e r  t h a n  r e d  c l o v e r ,  a n d  f o r  t h a t  r e a s o n  
d o e s  w e l l  i n  m i x t u r e s  w i t h  t i m o t h y .  
A d a p t a t i o n . - S o i l  a n d  c l i m a t i c  r e q u i r e m e n t s  o f  m a m m o t h  a r e  a b o u t  
t h e  s a m e  a s  o f  r e d  c l o v e r ,  a l t h o  m a m m o t h  i s  s o m e w h a t  m o r e  a c i d  t o l e r ­
a n t  a n d  c o n s e q u e n t l y  i s  p r e f e r r e d  f o r  m e d i u m - p o o r  s o i l s .  
C u l t u r e . - T h e  c u l t u r e  o f  m a m m o t h  c l o v e r  i s  s i m i l a r  t o  t h a t  o f  r e d  
c l o v e r .  
U s e s . - M a m m o t h  c l o v e r  s e r v e s  t h e  s a m e  u s e s  a s  r e d  c l o v e r ,  b u t  i s  
n o t  g r o w n  s o  e x t e n s i v e l y .  O n l y  o n e  c u t t i n g  o f  m a m m o t h  c l o v e r  h a y  
m a y  b e  o b t a i n e d  e a c h  y e a r .  
W h i t e  C l o v e r  a  G o o d  " B o t t o m  G r a s s "  
W h i t e  c l o v e r ,  s o m e t i m e s  k n o w n  a s  D u t c h  c l o v e r ,  i s  a  s h o r t - l i v e d  
p e r e n n i a l  w i d e l y  d i s t r i b u t e d  o v e r  t h e  U n i t e d  S t a t e s .  T h e  r o o t s  d o  n o t  
g o  d e e p  i n t o  t h e  s o i l  a s  d o  t h o s e  o f  r e d  c l o v e r  a n d  a l f a l f a .  I t s  s o l i d  
s t e m s  c r e e p  a l o n g  t h e  s o i l  s u r f a c e  a n d  t a k e  r o o t ,  a n d  c o n s e q u e n t l y  i t  
i s  n o t  e a s i l y  i n j u r e d  b y  c l i p p i n g .  S t e m s  a n d  l e a v e s  a r e  s m o o t h ,  a s  a  
r u l e ,  a n d  t h e  l e a v e s  a r e  s i m i l a r  t o  t h o s e  o f  r e d  c l o v e r  b u t  t h e y  a r e  
s m a l l e r .  
A d a p t a t i o n . - W h i t e  c l o v e r  i s  w i n t e r - h a r d y .  I t  a p p e a r s  t o  p o s s e s s  a  
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wider soil adaptation than red clover, tho it responds to good soil treat­
ment. Unlike alsike, it requires a well-drained soil. It needs, however, 
an abundant moisture supply. 
Culture.-Like red clover, white clover is successfully seeded in 
the spring with small grains at the rate of 6 to 8 pounds an acre. When 
used in mixtures, smaller quantities are, of course, sufficient, the 
amount depending on the character of the mixture. 
WHITE CLOVER 
Ranks first as a permanent-pasture legume because of its ability to grow in a 
mixture with bluegrass and to increase the quality and the quantity of forage. 
Uses.-In permanent-pasture mixtures white clover is valuable as a 
"bottom grass." It should be included with most seedings of Kentucky 
bluegrass, for it is probably the only legume that will persist in a good 
stand of bluegrass. On very fertile soils the white clover may be prac­
tically eliminated by the bluegrass and little may be found for several 
years, but it usually persists nevertheless and occasionally reappears in 
sufficient amount to form an important part of the stand, increasing the 
carrying capacity and furnishing nitrogen for more abundant growth 
of bluegrass. It seems to be especially valuable in pastures that are 
closely grazed but not overgrazed. In such pastures it helps to protect 
the soil from the direct rays of the sun in midsummer and thus influ­
ences soil temperature and possibly the growth of grasses. 
Probably because sheep have a tendency to graze some spots very 
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c l o s e ,  w h i t e  c l o v e r  a p p e a r s  m o r e  a b u n d a n t  w h e r e  s h e e p  a r e  g r a z e d  t h a n  
w h e r e  o t h e r  c l a s s e s  o f  f a r m  a n i m a l s  a r e  p a s t u r e d .  
W h i t e  c l o v e r  i s  o f t e n  u s e d  a l s o  i n  l a w n  m i x t u r e s .  
S w e e t  C l o v e r  W i d e l y  A d a p t e d  b u t  N e e d s  L i m e  
S w e e t  c l o v e r  i s  s i m i l a r  t o  a n d  c l o s e l y  r e l a t e d  t o  a l f a l f a  a s  w e l l  a s  
t o  t h e  o t h e r  c l o v e r s .  I n  i t s  e a r l y  s t a g e s  i t  i s  d i f f i c u l t  t o  d i s t i n g u i s h  f r o m  
a l f a l f a .  M o s t  s w e e t  c l o v e r s  h a v e  a  b i t t e r  t a s t e  a n d  h a v e ,  w h e n  b r u i s e d ,  
a  c h a r a c t e r i s t i c  p l e a s a n t  o d o r  c a u s e d  b y  a  s u b s t a n c e  k n o w n  a s  c u m a r i n .  
A d a p t a t i o n . - C l i m a t i c a l l y ,  s w e e t  c l o v e r  i s  t h e  m o s t  w i d e l y  a d a p t e d  
o f  a l l  c u l t i v a t e d  l e g u m e s .  A l t h o  i t s  g r o w t h  i s  i m p r o v e d  b y  g o o d  d r a i n ­
a g e ,  i t  w i l l  g r o w  s u c c e s s f u l l y  o n  s o i l  t h a t  i s  t o o  p o o r l y  d r a i n e d  f o r  
s a t i s f a c t o r y  g r o w t h  o f  a l f a l f a  o r  r e d  c l o v e r .  T h e  l i m e  ·  r e q u i r e m e n t ,  
h o w e v e r ,  i s  e s p e c i a l l y  h i g h ,  a n d  s w e e t  c l o v e r  s e l d o m  g r o w s  s a t i s f a c t o r ­
i l y  o n  s o u r  s o i l s  i n  I l l i n o i s .  F a i l u r e s  h a v e  b e e n  k n o w n  t o  o c c u r  a l s o  
b e c a u s e  o f  d e f i c i e n c y  i n  p h o s p h o r u s .
1  
C u l t u r e . - T h e  g e n e r a l  c u l t u r e  0  f  s w e e t  c l o v e r  i s  s i m i l a r  t o  t h a t  o f  
r e d  c l o v e r ,  e x c e p t  t h a t  t h e  r a t e  o f  s e e d i n g  i s  h i g h e r ,  r a n g i n g  f r o m  1 2  t o  
1 5  p o u n d s  a n  a c r e  f o r  h u l l e d ,  s c a r i f i e d  s e e d .  U n h u l l e d  s e e d  p l a n t e d  2 0  
t o  2 5  p o u n d s  t o  t h e  a c r e  g i v e s  g o o d  r e s u l t s  w h e n  s e e d e d  e a r l y .  
U s e s . - S w e e t  c l o v e r  i s  c o m i n g  t o  b e  m o r e  a n d  m o r e  a p p r e c i a t e d  a s  
a  g r e e n - m a n u r e  c r o p .  F e w  p a s t u r e  p l a n t s  h a v e  b e e n  s o  o v e r r a t e d  o r  s o  
v i c i o u s l y  b e r a t e d  a s  s w e e t  c l o v e r .  W h e r e  t h e  s o i l  i s  s w e e t ,  " r e l a t i v e l y  
f e r t i l e ,  a n d  w e l l  d r a i n e d ,  t h e r e  a r e  f e w  i f  a n y  p a s t u r e  p l a n t s  t h a t  y i e l d  
a  h i g h e r  t o n n a g e  o f  d r y  m a t t e r .  F r o m  s w e e t  c l o v e r  p a s t u r e s  o n  s u c h  
s o i l s  s o m e  a m a z i n g  r e c o r d s  o f  c a r r y i n g  c a p a c i t y  h a v e  b e e n  r e p o r t e d .  
O n  t h e  o t h e r  h a n d ,  s w e e t  c l o v e r  i s  a p t  t o  b e  v e r y  d i s a p p o i n t i n g  w h e r e  
s o i l  c o n d i t i o n s  a r e  n o t  f a v o r a b l e ,  e s p e c i a l l y  w h e r e  t h e r e  i s  n o t  a n  a b u n d ­
a n c e  o f  a v a i l a b l e  c a l c i u m .  B u t  f o r  a  c o m b i n a t i o n  p a s t u r e  a n d  g r e e n ­
m a n u r i n g  c r o p  o n  I l l i n o i s  s o i l s  w h e r e  l i m e  i s  n o t  d e f i c i e n t ,  a  b e t t e r  c r o p  
t h a n  s w e e t  c l o v e r  h a s  n o t  b e e n  f o u n d .  
I n  c o r n - b e l t  r o t a t i o n s ,  s w e e t  c l o v e r  i s  u s u a l l y  s e e d e d  i n  o a t s  o r  
w h e a t .  W h e n  s e e d e d  i n  t h i s  m a n n e r ,  i t  m a y  u s u a l l y  b e  p a s t u r e d  l i g h t l y  
f r o m  a b o u t  t h e  m i d d l e  o f  A u g u s t  u n t i l  f r o s t .  A t  t h e  U n i v e r s i t y  f a r m s  
a t  U r b a n a  f a l l  g r o w t h  o f  s w e e t  c l o v e r  i n  o a t s  s t u b b l e  h a s  g i v e n  f r o m  
4 2  t o  6 8  d a y s  o f  p a s t u r a g e  f o r  a  c o w  o r  a  c o w  a n d  a  c a l f  a n  a c r e .  T h e  
a v e r a g e  f o r  s e v e n  t r i a l s  w a s  5 4 Y z  d a y s .  
W h e n  s e e d e d  w i t h o u t  a  n u r s e  c r o p  t h e  f i r s t - y e a r  g r o w t h  o f  s w e e t  
c l o v e r  m a y  b e  p a s t u r e d  u n d e r  f a v o r a b l e  c o n d i t i o n s  a s  e a r l y  a s  t h e  
I S E A R S ,  O .  H . ,  P I E P E R ,  J .  J . ,  a n d  B U R L I S O N ,  W .  L .  S w e e t  c l o v e r  i n  I l l i n o i s .  
I l l .  A g r .  E x p .  S t a .  B u ! .  3 9 4 .  1 9 3 3 .  
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middle of June. The first-year growth should not, however, be pastured 
heavily if intended for pasture the following year, for heavy grazing 
the first season usually results in severe winter damage and always 
results in lower yields. The second-year growth starts early and may 
usually be pastured in central Illinois by the first of May. At Urbana 
the second-year growth has given an average of approximately 110 days 
of pasturage for a cow or a cow and a calf an acre. 
Sweet clover is not very palatable to animals unaccustomed to it, 
but most farm animals soon acquire a taste for it and do fairly well on 
SWEET CLOVER 
For a combination pasture and green-manuring crop on Illinois soils well sup­
plied with calcium, a better crop than sweet clover has not been found. 
it. It will not produce as large gains on beef cattle as will some other 
pastures. Little trouble is experienced with bloat on sweet clover; in 
fact, in this respect it is one of the safest legumes. 
Sweet clover may profitably be included in most mixtures for both 
temporary and permanent pastures, for it adds materially to carrying 
capacity. It should not, however, be permitted to overgrow the other 
seedlings to such an extent as to threaten to smother them out. If 
light grazing does not keep it down, it should be clipped high enough 
to avoid injuring the other seedlings. 
4 8  
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L e s p e d e z a  W i l l  G r o w  o n  P o o r e r  S o i l s  
S o m e  l e s p e d e z a s  a r e  a n n u a l  l e g u m e s  a n d  o t h e r s  a r e  p e r e n n i a l .  T h e  
a n n u a l  s p e c i e s  a r e  s m a l l - b r a n c h e d  p l a n t s  w h i c h  m a y  r e a c h  a  h e i g h t  o f  
3 0  i n c h e s ,  b u t  m o r e  f r e q u e n t l y  t h e y  g r o w  o n l y  a b o u t  5  t o  1 5  i n c h e s  
h i g h .  T h e  l e a v e s  a r e  s m a l l  a n d  n u m e r o u s ,  a n d  t h e  s t e m s  s m a l l  a n d  
s l e n d e r .  B l o o m i n g  o c c u r s  f r o m  m i d s u m m e r  t o  e a r l y  f a l l .  
T h e  p e r e n n i a l  l e s p e d e z a  g r o w s  m u c h  t a l l e r  t h a n  t h e  a n n u a l  s p e c i e s ,  
r e a c h i n g  u s u a l l y  a  h e i g h t  o f  a b o u t  3 0  i n c h e s ,  a n d  t h e  s t e m s  a r e  l a r g e r  
a n d  m o r e  w o o d y .  C r e a m  o r  p u r p l e  f l o w e r s  a p p e a r  i n  l a t e  s u m m e r  o r  
e a r l y  f a l l .  
A d a p t a t i o n . - L e s p e d e z a s  r a n k  w i t h  a l f a l f a  a n d  s w e e t  c l o v e r  a s  
a m o n g  t h e  m o s t  d r o u t h - r e s i s t a n t  l e g u m e s  g r o w n  i n  I l l i n o i s .  B u t  a l t h o  
t h e y  s u r v i v e  s e v e r e  d r o u t h ,  t h e i r  g r o w t h  i s  d i m i n i s h e d  v e r y  c o n s i d e r ­
a b l y  b y  d e f i c i e n t  m o i s t u r e .  A l l  l e s p e d e z a s  a r e  h o t - w e a t h e r  p l a n t s  a n d  
m a k e  a  v e r y  s l o w  e a r l y  g r o w t h .  T h e y  a r e  a d a p t e d  t o  s o i l s  t o o  p o o r  a n d  
t o o  a c i d  f o r  r e d  c l o v e r ,  b u t  t h e y  r e s p o n d  r e m a r k a b l y  t o  s o i l  t r e a t m e n t  
a n d  d o  b e s t  o n  w e l l - d r a i n e d  s o i l s .  
L e s p e d e z a ,  o f  o n e  v a r i e t y  o r  a n o t h e r ,  c a n  b e  g r o w n  i n  e v e r y  p a r t  o f  
I l l i n o i s .  E a r l y  s t r a i n s  o f  K o r e a n  a r e  b e s t  s u i t e d  t o  n o r t h e r n  I l l i n o i s .  
S t a n d a r d  K o r e a n  m a y  b e  u s e d  t h r u o u t  t h e  s t a t e  e x c e p t  i n  t h e  e x t r e m e  
n o r t h e r n  p a r t .  L a t e  s t r a i n s - T e n n e s s e e  7 6  a n d  K o b e - a r e  a d a p t e d  t o  
s o u t h e r n  I l l i n o i s .  S e r i c e a ,  a  p e r e n n i a l  s p e c i e s ,  i s  a d a p t e d  o n l y  t o  t h e  
s o u t h e r n  p a r t  o f  t h e  s t a t e ,  b e c a u s e  o f  w i n t e r k i l l i n g  i n  m o r e  r i g o r o u s  
c l i m a t e s .  
C u l t u r e . - T h e  c u l t u r e  o f  l e s p e d e z a  i s  s i m i l a r  t o  t h a t  o f  o t h e r  s m a I l ­
· s e e d e d  l e g u m e s .  I t  i s  i m p o r t a n t  t h a t  t h e  v a r i e t y  b e s t  s u i t e d  f o r  t h e  
c o n d i t i o n s  a t  h a n d  b e  c h o s e n . !  P a r t i c u l a r  a t t e n t i o n  s h o u l d  b e  p a i d  t o  t h e  
s o u r c e  o f  s e e d  b e c a u s e  o f  t h e  p r e v a l e n c e  o f  n o x i o u s  w e e d  s e e d s  l i k e  
d o d d e r ,  a n d  t o  a g e  o f  s e e d  b e c a u s e  l e s p e d e z a  l o s e s  i t s  v i a b i l i t y  r a p i d l y .  
N o  s p e c i a l  s e e d b e d  p r e p a r a t i o n  i s  n e c e s s a r y  w h e r e  l e s p e d e z a  i s  
s e e d e d  o n  e i t h e r  w i n t e r  o r  s p r i n g  g r a i n .  B u t  w h e n  s e e d e d  a l o n e  o r  i n  
m i x t u r e s  i t  r e q u i r e s  a  g o o d  s e e d b e d .  D i f f i c u l t y  i s  s o m e t i m e s  e x p e r i ­
e n c e d  i n  s e e d i n g  l e s p e d e z a  b e c a u s e  o f  t h e  l i g h t  f l u f f y  h u l l ,  w h i c h  p r e ­
v e n t s  i t  f r o m  f e e d i n g  t h r u  t h e  s e e d e r  u n i f o r m l y .  E n d - g a t e  a n d  h a n d ­
h o r n  s e e d e r s ,  h o w e v e r ,  h a v e  b e e n  u s e d  s u c c e s s f u l l y .  
O n  w i n t e r  g r a i n  l e s p e d e z a  s h o u l d  b e  s o w n  e a r l y  i n  t h e  s p r i n g ,  a b o u t  
t h e  t i m e  f o r  s e e d i n g  r e d  c l o v e r .  O n  s p r i n g  g r a i n ,  o r  w h e n - s e e d e d  a l o n e  
o r  i n  f o r a g e  m i x t u r e s ,  i t  s h o u l d  b e  s o w n  a b o u t  t h e  t i m e  s p r i n g  g r a i n  
i s  n o r m a l l y  s e e d e d .  T h e  r a t e  o f  s e e d i n g  v a r i e s  f r o m  5  p o u n d s  a n  a c r e  
l P I E P E R ,  J .  J . ,  S E A R S ,  O .  H . ,  a n d  B  A U E R ,  F .  c . ,  L e s p e d e z a  i n  I l l i n o i s .  I l l .  
A g r .  E x p .  S t a .  B u l .  4 1 6 .  1 9 3 5 .  
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in mixtures and in small grain where only a volunteer seeding is 
desired for the following year, to 25 pounds an acre where seeded 
alone. 
Lespedeza fields should be clipped in order to control weeds, but 
should be cut high enough to avoid injuring the lespedeza plants. 
Uses.-Common lespedeza, or Japan clover, has been a valuable 
pasture plant in southern Illinois for many years. Its spread was mostly 
by natural means, and few extensive seedings of lespedeza were made 
in this state until Korean was introduced. 
In pure stands, Korean is usually not ready for grazing in central 
Illinois until after the first of July. More experience with this plant 
LESPEDEZA 
This new drouth-resistant legume is one of the most promising pasture plants 
for the southern third of Illinois. It will maintain a stand on poor, acid soils 
but responds remarkably to good soil treatment. 
should be obtained before a final appraisal of its value for pasture is 
attempted. Results secured to date, however, indicate that it can be 
used in pure stands to supplement grass pastures during the hottest 
part of the summer, and that on some soils it may be used profitably in 
permanent-pasture mixtures. It appears to be very palatable. 
During the summer of 1934, a first-year seeding of Korean les­
pedeza at the University farms at Urbana furnished nearly twice as 
much grazing for western lambs as the third crop of alfalfa. It seems 
safe to say that lespedeza is one of the most promising pasture 
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p l a n t s  f o r  t h e  s o u t h e r n  t h i r d  o f  t h e  s t a t e .  I n  m i x t u r e s  o f  t i m o t h y  o r  
r e d t o p ,  i t  a d d s  g r e a t l y  t o  t h e  m i d s u m m e r  c a r r y i n g  c a p a c i t y  a n d ,  b e c a u s e  
o f  i t s  a b i l i t y  t o  a d d  n i t r o g e n  t o  t h e  s o i l ,  i t  i n c r e a s e s  t h e  p r o d u c t i o n  o f  
t h e  g r a s s e s .  
OTHER ILLINOIS PUBLICATIONS 
-of interest in connection with pasture management, 
are the following. Most of these have been referred to 
in text or footnotes on the preceding pages: 
Sweet Clover in Illinois. Bul. 394. 56 pp. 

Lespedeza in Illinois. Bul. 416. 52 pp. 

Growing Alfalfa in Illinois. Bul. 349. 40 pp. 

Production and Marketing of Redtop. Bul. 404. 72 pp. 

Terraces to Save the Soil. eire. 459. 32 pp. 

Test Your Soil for Acidity. eire. 346. 16 pp. 

Testing Soil for Available Phosphorus. eire. 421. 4 pp. 

A Nitrogen Factory on Every Farm. eire. 326. 12 pp. 

Limestone the Key to Soil Building. eire. 375. 32 pp. 

Any of these can be obtained without charge by 
addressing the COLLEGE OF AGRICULTURE, UNIVERSITY 
OF ILLINOIS, URBANA. 
Printed in furtherance of the Agricultural Extension Act appr oved 
by Congress May 8, 1914. H. W. MUMFORD, Director, Extension 
Service in Agriculture and Home Economics, University of Illinois. 
P A S T U R E S  

G
R A S S E S  A N D  L E G U M E S  t o  c h e c k  e r o s i o n  o n  
s l o p i n g  f i e l d s ,  l e g u m e s  t o  e n r i c h  t h e  s o i l ,  
m o r e  a n d  b e t t e r  p a s t u r e s  t o  s u p p l y  f o r a g e  f o r  
t h e  s e v e r a l  m i l l i o n s  o f  g r a z i n g  a n i m a l s  o n  t h e  
f a r m s  o f  t h e  s t a t e - a r e  d e f i n i t e  n e e d s  o f  I l l i ­
n o i s  a g r i c u l t u r e .  
E l e v e n  g r a s s e s  a n d  s e v e n  l e g u m e s  a d a p t e d  
t o  I l l i n o i s  c o n d i t i o n s  a r e  d e s c r i b e d  i n  t h i s  c i r ­
c u l a r  a n d  t h e i r  u s e s  i n d i c a t e d .  N o t  a l l  o f  t h e m  
w i l l  g r o w  s a t i s f a c t o r i l y  o n  a l l  s o i l s ,  n o r  i n  a l l  
p a r t s  o f  t h e  s t a t e ,  b u t  t h e  l i s t  o f f e r s  f a r m e r s  
a  w i d e  c h o i c e  i n  a d j u s t i n g  t h e i r  p a s t u r e  p l a n s  
t o  s o i l  t y p e s  a n d  c o n d i t i o n s ,  d r a i n a g e ,  w e a t h e r ,  
a n d  g r a z i n g  u s e .  
S u c c e s s  i n  e s t a b l i s h i n g  a n d  m a i n t a i n i n g  
g o o d  p a s t u r e s  d e p e n d s  o n  j u d i c i o u s  c h o i c e  o f  
p l a n t s ,  u s e  o f  h i g h - q u a l i t y  s e e d ,  a d e q u a t e  t e s t ­
i n g  a n d  f e r t i l i z i n g  o f  t h e  s o i l ,  a  c o m p a c t  s e e d ­
b e d ,  c a r e  i n  p l a n t i n g ,  a n d  g o o d  j u d g m e n t  i n  
g r a z i n g  p r a c t i c e s .  
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